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SVIC NOTES

RESOURCE LETTERS .- ONE SOLUTION TO
AN INFORMATION PROBLEM

In this short note I would like to suggest that the use of resource letters may be
valuable to investigators in the various fields of shock and vibration.

A resource letter does not serve the same function as a literature review or a feature
article; it gives the reader current awareness on a subject or a statement of the
current state-of-the-art in a particular subject. A resource letter is designed for
quick entry into the full range of basic resources available on a particular subject,
not just journal articles. It could be used by someone preparing training material
or material for a short course. Also, a resource letter could be used by individuals
who are new to an organization or subject area, and therefore need to be brought
up to speed quickly.

I will confess that my ideas on resource letters are based on the excellent series of
such letters published in The American Journal of Physics. Three good examples
of letters from The American Journal of Physics are the ones on Biomedical Engi-
neering', Mechanical Properties of Fluids2, and Environmental Noise Control 3.

A resource letter should contain an introductory section which, for example,
might contain background information, recent major developments or a brief
technical exposition on a specific subject area. A list should be provided of the
most useful journals, the most useful conferences and conference proceedings and
an annotated bibliography of the basic reference books. The rest of the resource
letter should contain references to the literature organized under several sub-head-
ings. How much annotation an author does on each article is a personal choice,
but some running commentary is essential.

I am sure there are many subject areas in shock and vibration where resource
letters would be most useful. Consider, for example, modal analysis, underwater
shock, damping and transportation environments. SVIC would appreciate your
sending any suggestions you may have for topics and authors for this potential
new Digest entry. If you agree that it should be done, it will be dond.

J.G.S. - . -

4Shonle, J.1., "Resource Letter BE- on Biomedical Engineering," Amer. J. Physics, 4, pp 71,

1423-1432 (Dec 1971).
2 Stanley, R.C., "Resource Letter MPF-1: Mechanical Properties of Fluids," Amer. J. Physics,
42, pp 440-451 (June 1974).3Rossing, T.D., "Resource Letter ENC-1: Environmental Noise Control," Amer. J. Physics,

(5) (May 7978).
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EDITORS RATTLE SPACE

WILL CRITICAL PAPER REVIEWS BECOME OBSOLETE?

Each time I serve as an organizer of a session for a meeting of a technical society,
I find the process of paper review more difficult to implement. It appears that
fewer people have the time to review or the interest in reviewing technical papers.
This trend is disturbing in view of the fact that the number of papers published
increases every year. I suspect, however, that many of the papers published are not
critically reviewed and that therein lies one cause of the literature explosion.

It is advantageous to the technical community to have critical reviews of technical
papers. Often the quality of a paper is improved by a reviewer's suggestions. In
addition, the review process serves to validate technical work, minimize duplication, ,
avoid commercialism, and concentrate the literature of a subject. The last means
that users of the literature spend less time searching for pertinent work. Thus
critical literature reviews do have distinct advantages in the technical paper pub-
lishing process. Why then do few periodicals use the process effectively? I can cite
a few possible reasons: lack of recognition for the reviewer, decreased work time

available for technical personnel for purposes of review, pressure to increase the
number of papers published, and pressure to publish papers faster.

Because the review efforts of an individual are usually not recognized, he will most
likely spend his available time researching and writing new papers. This is a self-
defeating cycle in the publishing process that serves either to decrease the number
of published papers or to a general deterioration of the quality of the literature. b

How are reviewers now recognized? Some journals periodically publish the names
of reviewers, but apparently this is not enough recognition. Perhaps the names
of reviewers should be appended to the paper or perhaps the reviewer should be
paid an honorarium. Such payment would have to be absorbed in the publishing
costs, however, and would probably restrict publication of marginal material.
Perhaps there should be a rule requiring three reviews for each paper published.

It is my opinion that some action should be taken on this problem. New ideas are
needed to rescue a good andt worthwhile process that is in danger of extinction.

R. L. E.
Accession For
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TURBOMACHINE BLADE VIBRATION

J.S. Rao*

Abstract. This article reviews the literature that has elements for a blade with a weighted edge [19]. 714
appeared since 1979 on free vibrations and excitation Triangular shell elements have been used [79] for
forces of blades and blade response. rotating pre-twisted cantilever plates. Substructure

techniques and wave propagation in periodic systems
have been used in conjunction with the f.inite element

This article is part of a series of reviews [60-62] on method for impeller type blades [17]. Several prac-
turbomachinery blade vibrations. Other reviews on tical applications of turbine blading have been con-
similar topics have appeared in the last three years sidered [18].
[39, 41, 42].

Vibration amplitudes and stresses in gas turbine com-
pressor blades have been determined using the finite

FREE VIBRATIONS element method and the holography interference
technique [13]. Blade structural dynamic analysis

Jadvani [28] used Lagrange's equations in a free has been done [8]. Hamilton's principle and geo-
vibration analysis of rotating pre-twisted blades of metric nonlinearity have been used to derive general
asymmetric aerofoil cross section that were mounted aeroelastic equations of motion for twisted, sym-
on a disk at a stagger angle; he provided several metric, nonuniform wind turbine blades [32]. The
design charts for determining the coupled natural finite element method has been used in a nonlinear
frequencies. A dedicated discretization technique dynamic analysis of blades of rectangular cross

. for twisted beams with asymmetric cross section section (50].
has been published [9], as has an approach based
on the Nemat-Nasser variational statement for esti- Damping values of turbine blades have been deter-
mating natural frequencies of tapered blades [40]. mined experimentally [4]. The effect of blade
The Reissner variational method was used for a packeting has been considered [3, 86, 88]. A semi-
Timoshenko beam [69] and then extended to ac- transfer matrix procedure was used [5] to determine
count for pre-twist [81] , asymmetry (82] , rotation natural frequencies of blades experimentally with a
[83], and general blades [37]. Simple finite elements damping wire. Experiments have been conducted
have been developed for thick pre-twisted blades to (87] to investigate the vibration characteristics
account for shear and rotary inertia [1]. The effects of an LP runner blade stage using lacing wire. The
of thermal stresses and gas bending loads have been finite element method has been used to determine
accounted for [7]. the natural frequencies and mode shapes of a shroud-

ed turbine blade system with dry friction [90]. A
Natural frequencies of shallow rectangular shells finite element procedure based on the Rayleigh-Ritz
have been determined with the help of the classical and Galerkin methods was used [53] to study the
Ritz method [44]. The effects of rotation [43] and effect of attachment flexibility on torsional vibra-
disk radius and stagger angle [45] were included. A tions of pre-twisted tapered rotating blades.
finite d ifference energy method that utilizes a simple
rectangular grid mapped to a blade surface and Irretier [21] used a direct integration approach to
parameter functions is available [30]. An extended study coupled vibrations of rotating blades and the
transfer matrix-finite element method has been pub- disk; the blade-disk Junction was rigid. He later
lished [72] as have curved cylindrical shell finite extended the study to account for elastic coupling
•H cad Mechonkal Engineerkin, Indian Institute of Technology, New Delhi- 10016, Indio
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at the junction [24] and rotating bladed disks [22]. Unsteady forces acting on vibrating blades in a
He described the support with a flexibility matrix cascade have been studied 116]. Experimental
and obtained the solution from transfer matrices investigations have been conducted on a large low-
[23] and direct numerical integration [25]. Irretier speed simple stage research compressor to determine
and Schmidt [261 used a receptance technique for pressure If it data [12]; results were compared with a
eigen frequencies and mode shapes of mistuned compressible flat plate cascade analysis. Wind tunnel

blades and response due to excitation by component tests have been done in which stationary and rotating .
mode synthesis, nozzles were inverted 158]. Miniature dynamic . --

pressure transducers embedded in test blades were
A new cyclic symmetry method for bladed disk used for pressure measurements; an analog computer
assemblies has been developed; theoretical vlaues was used to determine the forces due to partial

were compared with experimental results [481. admission. A dynamic cascade facility has been
A finite element blade-disk segment model [38] described for flutter and aerodynamic damping
composed of a sector element for disk and airfoil investigations [34]. Periodic aerodynamic force
element [85] have been used. coefficients for axial, torsional, and tangential modes

Studies on blaaded disk vibration have taken into have been determined by interferometric measure-
ments (35, 361 and the results compared with thoseaccount the effects of packeting [11]. An analytical me t ime marhn g conrol ome mthodfrom the time marching control volume method --.

study for disk blade shroud assemblies based onsystm moe aalyss hs ben gven 78] Heaed 57]. A research facility on turbine rotor-stator...,- "- '

system mbde analysis has been given [78]. Heated
blades have been considered in a finite element aerodynamic interaction has been described (10•.
analysis for a shrouded bladed disk rotor stage [6]. A modified hydraulic analogy using two-dimensional
Holographic measurements of a detuned bladed disk isbeen
have been conducted [80]. The effect of lacing wire -dimensional compressible
on the natural frequencies of rotating bladed disks iropic fo ae withiansific heatraiowas considered (89] using a new dynamic substruc- ietoi lwo ae ihayseii etrto'..

[63, 64]. The analogy was analytically established
turing method. A parametric study of a bladed disk with studies on converging-diverging nozzles. Errors
system with Coulomb and structural damping ac- wt tde ncnegn-iegn oze.Err

in the analogy were studied for non-isentropic flows
counted for mistuning and excitation (51). The with normal and oblique shocks [65, 66], and
nonlinear response of several mistuned blades con- n x w ul anozzle exit flows were studied by hydraulic analogy, : -
nected to a rigid disk has been considered [52]; [67]. This analogy was experimentally studied on a
d ry f rict io n wa s tak en into accou nt. [6- Thsaaoywseprietlysuido"flat water table [70] to establish its validity for

modeling real gas flows. A flat plate stage in com-

BLADE EXCITATION FORCES pressible flow was modeled on a rotating water
table to experimentally determine the non-steady

The unsteady lift of an isolated cambered blade forces [59]; the results were compared with theo-
in a transverse convecting gust with an angle of retical values.

attack has been determined [27], as have the un-
steady forces due to a sinusoidal gust on a rotor
cascade [551. The effect of normal shock in the BLADE RESPONSE
blade passage was studied using semiactuator disk
theory [491. Blade forces and moments due to the The response to slip damping at circular root geom-

interaction of adjacent cascades have been deter- etry has been determined both analytically and
mined [46]; incompressible plane unsteady poten- experimentally [33]. Available unsteady force
tial flow theories were used in conjunction with coefficients have been used [47] to determine
time marching techniques. Kemp and Sears and bending response of blades; the results were com- .

Osborne analyses have been used to determine pared with experimental values. A simple analysis ,
unsteady forces and moments of a two-dimensional has been presented for the response of a blade with
thin air foil stage [59]; camber angle of attack, slip at the root [31]; the results were compared
Mach number, and both transverse and chordwise with experimental observations. The effects of
gusts were considered. slipping force and stiffness of a damper on the reso-
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survey and analysisLITERATURE REVIEWof the Shock andL Vibration literature

0

The monthly Literature Review, a subjective critique and summary of the litera-
ture, consists of two to four review articles each month, 3,000 to 4,000 words in
length. The purpose of this section is to present a "digest" of literature over a
period of three years. Planned by the Technical Editor, this section provides the
DIGEST reader with up-to-date insights into current technology in more than

150 topic areas. Review articles include technical information from articles, reports,
and unpublished proceedings. Each article also contains a minor tutorial of the
technical area under discussion, a survey and evaluation of the new literature, and
recommendations. Review articles are written by experts in the shock and vibration

field.

This issue of the DIGEST contains an article about dynamic applications of piezo-

electric crystals.

Dr. M. Cengiz D~kmeci of Istanbul Technical University, Istanbul, Turkey has
written Part III of his review of current open literature pertaining to the dynamic

applications of piezoelectric crystals. Representative theoretical and experimental
papers cover waves and vibrations in piezoelectric one-dimensional and two-dimen-
sional structural elements. New trends of research are pointed out for future appli-

cations of piezoelectric crystals.

0 .
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DYNAMIC APPLICATIONS OF PIEZOELECTRIC CRYSTALS
PART III: EXPERIMENTAL STUDIES

M.C. Dkmeci*

Abstract. This paper presents a review of current [150]. Moreover, various methods have been pre-
open literature pertaining to the dynamic applications sented for energy trapping of the thickness-exten-
of piezoelectric crystals. Representative theoretical sional mode in a piezoelectric plate [151]. Mention
and experimental papers cover waves and vibrations should be also made of experimental studies to
in piezoelectric one-dimensional and two-dimensional determine the influence of the dimensions of piezo-
structural elements. New trends of research are electric plates on the nature of their vibrational
pointed out for future applications of piezoelectric modes [152] and to investigate the structure of
crystalk oscillations in an open acoustic resonator with a

reflective piezoelectric plate [1531.

EXPERIMENTAL STUDIES Experimental and analytical studies. Theoretical
studies with experimental corroboration include

Experiments that have been reported on regularities amplitude-frequency curves of a tunable high-power
of wave propagation include ultrasonic nondestruc- radiator formed by two piezoceramic plates sepa-
tive inspection of materials as well as a number of rated by a liquid of matching layer (154]. The
measurements of the elastic and dielectric constants characteristics of Bleustein-Gulyaev waves on a
of piezoelectric materials [142-1441 and their depen- piezoelectric ceramic with a free surface and a metal-
dency on frequency, compressive stresses, and tem- ized surface have been measured [155], and the
perature. Experimental studies have generally been generation of this type of surface waves has been
limited to cases for which analytical solutions are examined experimentally and theoretically by using
available and thus have been used for comparison a source of transverse vibrations [156].
and verification. Experiments have been carried out
by standard methods used in each country, for in- With regard to piezoelectric disks, radial modes
stance, those of the Institute of Radio Engineers have been investigated for the most part [157-161].
(IRE) in the United States of America [25-28] and The frequencies of radial vibration of a thin disk
of the All-Union State Standards (GOST) in the consisting of three concentric annular regions under a
Union of Soviet Socialist Republics [145]. nonuniform electric load have been measured accord-

ing to GOST [157]. Analytical solutions as well as
Purely experimental studies. The elliptic polarization measurements have been made for the frequencies
of acoustic waves has been studied in certain piezo- of radial modes of piezoceramic disks with open-
electric crystals under the action of an electric field circuit electrodes and the nonsymmetric vibrations
[146], and the sensitivity of rigidly supported of a piezoceramic ring polarized along its thickness
piezopolymer membranes has been measured [147]. [158, 159]. Experimental data have been given of
Optical coherent methods were used to obtain a investigations for the radial vibrations of a piezo-
good picture of the modes of a vibrating piezoceramic electric disk [160]. Detailed numerical calculations 0
disk [148]. The acoustic surface wave and piezoelec- for the transient voltage across axisymmetrically
tric properties of certain ceramics have been exam- loaded piezoelectric disks with electroded faces have
ined by suitable experiments [149], as have strain been reported [161]; corresponding experiments
effects on the velocities of surface acoustic waves were in satisfactory agreement.
*latnbul Technical University, P.K. 9, Istanbul, Turkey
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The response of a piezoceramic cylinder to a laser- [1721. The energy trapping of thickness-extensional
excited fluid contained in it has been studied'experi- vibrations in a thin piezoceramic strip has been
mentally [162]; analytical results were provided, studied and experimentally verified [173]; these
The low-frequency electroacoustic sensitivity of a results have clarified the mechanism of energy trap-

composite piezoelectric polymer cylinder has been ping.
derived and found to be in close agreement with

measured sensitivities [163]. The characterization
of radially polarized piezoelectric ceramic tubes
has been studied as a function of stress amplitude, CONCLUDING REMARKSorientation, and d imensionality 1 1641." ""--

This paper is intended to introduce new develop-

Lerch [165] 'Presented a theoretical and experi- ments to and provide guidance for interested readers

mental study of cylindrical and spherical PVDF in the field of piezoelectricity. The paper presents

membranes and calculated their vibration charac- the current status of investigations concerning dy-
teristics. He also treated a PVDF membrane sup- namic applications of piezoelectric crystals; Both the
ported in its center by a rigid support [166]. Mea- analytical and experimental characterizations of

surements of a flexurally vibrating multi-electrode piezoelectric crystals have been reviewed for such
bar consisting of two identical piezoceramic bars- structural elements as bars, disks, plates, cylindrical
have been compared with an analytical solution ob- and spherical shells, tubes, and layered structural
tained by a pertinent equivalent electrical circuit elements as well as for acoustic surface waves and

[167]. energy trapping; representative recent references
are cited.

The generaticn and detection of acoustic waves
in a piezoelectric material by cavity excitation have Notable strides have been made in recent years in

been discussed and suitable experimental results the analysis and design of structural elements in

presented [168]. The propagation of acoustic waves piezoelectric devices. However, their diverse and

on PVDF piezoelectric films has been investigated increasing use will require additional and more

by measuring the delay of a burst, as a coupled Lamb extensive analytical research as well as experimental

and SH wave [169]; the corresponding velocities corroboration to elaborate the fundamental charac-

were measured and used to calculate values of PVDF teristics of piezoelectric structural elements for
elastic stiffness coefficients. high performance and design. Such research efforts

should focus on energy trapping and acoustic emis-
sion,~~~~ ~ ~ ~ ~ patcual waeuiigorcuci

Acoustic energy trapping, which results from mass sion, particularly waveguidingorducting.

loading and electrical shortening of the metal elec-
trodes of a crystal plate, has been extensively studied Additional studies are needed for thin piezoelectric
- -- in recent years. Such trapping lowers the cut-off films, which are used to produce very high-frequency

frequencies of the infinite partially coated plate in waves. Further research on the analysis of fracture

its coated region because vibrational energy is trapped in piezoelectric materials of biological origin, espe-
between the electrodes, where it contributes to the cially bones, will attract attention and could have

charge of the electrodes. Energy trapping occurs important clinical applications. Moreover, a chal-

in a frequency range between the cut-off frequencies lenging area of research involves polar and non-local

of transverse vibration of the coated and uncoated as well as probabilistic and relativistic aspects of

plate regions. Lee and Haines [73) have elaborated piezoelectricity. Also of interest are stability and

the subject and evaluated the contributions of Mind- static problems that have been studied for only a few

lin and Haines. Other work has been reported [30], specific cases thus far.

including tests of the effectiveness of energy trapping
[170, 171]; good agreement was found between In conclusion, due to current demands, both dy-
theory and experiment. An analysis of energy trap- namic and static applications of piezoelectric crystals

ping effects for SH waves on rotated Y-cut quartz, appear to be a promising and evidently open field

including experimental results has been presented for further research.
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BOOK REVIEWS

INDUSTRIAL PNEUMATIC SYSTEMS: COMPUTER AIDED DESIGN
NOISE CONTROL AND ENERGY AND MANUFACTURE

CONSERVATION

D. Oviatt and R.K. Miller C.B. Besant

Fairmont Press, Atlanta, GA Halsted Press, Div. of John Wiley & Sons,

1981, 212 pp, $27.95 New York, NY, 1980, 170 pp, $47.95

This book covers the general area of industrial pneu- This book points out the difficulty of presenting up-
matics. It ciscusses the important aspects of energy to-date product-related material in the fast changing
costs of pneumatic systems and the noise associated world of CAD/CAM: the system described by the
with them, The topics included in the book cover author in 1980 was technologically obsolete by 1982.
the many types of air compressors (rotary, portable), However, the book does provide the reader with
air intake and distribution systems, pneumatic tools an overview of the hardware and software compo-
and devices (rotary, percussive), muffler design, and nents that, taken together, provide the capability
maintenance for energy conservation and noise con- for computer aided drafting.

* trol. Appendices contain noise emission standards
in addition to test codes. Besant begins with a traditional introduction to CAD;

he describes the technological development of graphic
* - A good reference section is included for the reader display devices, early SKETCHPAD software, and

with an interest in further research. A short index minicomputers. Together, these components pro-
is also included. This text, in comparison with other vided us with a system that could be used to design.
books written by either of the authors, is vastly The next three chapters provide some insight into
improved in terms of the quality of photographs, the use of the digital computer aS d design aid, inter-
illustrations, and tables. However, the information active CAD systems, and the sofcware for a CAD sys-
contained within will be disappointing to anyone tem.
other than a novice in the area of noise control.

An introduction to the functionality incorporated
A reader, when seeing the words noise control in the into' a General Computer Aided Design System
title, would expect to see solutions to the noise (GCADS) is followed by two chapters that can serve
problems associated with pneumatic systems. The as a mini user's manual for the system. These chapters
only treatment that goes beyond anything but a thus provide the reader with a definitive statement
cursory review is the chapter on muffler design, of the generic capability associated with turnkey
Even this coverage is uneven and lacks clarity. The CAD systems:
only contribution is the rank-order comparison
between nufflers, which was referenced material 0 The use of menu system and cursor
and not an original contribution from the authors. 0 Defining levels of data

* Use of filing systems
This text is lacking the features that would justify a 0 Creation of macros

strong recommendation for purchase by an engineer. 0 Use of editors
0 Creation of two- and three-dimensional layouts

V.R. Miller 0 Annotating the drawing
5331 Pathview Drive 0 Plotting

Huber Heights, OH 45424 0 Material take-offs
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. The remaining chapters describe such computer STOCHASTIC STABILITY
, graphic functions as windowing, clipping, zooming, OF DIFFERENTIAL EQUATIONS

rotating, and perspective; the interface of CAD sys-

tems to finite element analysis; the application of R.Z. Has'minskii

interactive CAD techniques to machine processes; D. Louvigh, transl. and S. Swierczkowski, ed. .

and the implications of CAD to industry. Sijthoff and Noordhoff, Amsterdan,

The Netherlands and New York, NY

The discussion of finite element analysis of CAD 1980, 344 pp, $50.00

is of special interest to those of us in the field of
FEM. Besant, in his opening remarks in this section,

notes that the finite element method is widely used This monograph deals with various mathematical "

for the analysis of many engineering programs in- theories of stochastic stability of systems described
volving static and dynamic analyses of structures. by differential equations of the general form

However, the purported power of the CAD system in

supporting the development of the finite element ;(t) _F(x, t) +o(x, t) (t) (1)

mesh is, in my estimation, overstated. There is no

discussion, for example, of the limitations of the x is the response vector and i(t) is a stochastic pro-
geometric model that is used for drafting (wire cess vector. The author emphasizes such mathemnmati-
frame representation) as the basis to the finite ele- cal aspects of stochastic stability as conditions of

rnent model. As is all too usual, the author's example bounded and stable solutions in some stochastic

is a two-dimensional structure for which the CAD sense, identification of systems possessing bounded
data base is more appropriate, The author also glosses stochastic ,esponse, stationary solutions of non-

over the data generation problems associated with the homogeneous stochastic differential equations, and

specification of loads and constraints conditions of convergence of these solutions.

The section on implications of CAD to industry The book contains eight chapters and is supple-

raises some important issues. savings in cost, inte- mented with one appendix and a bibliography. The
gration, future technical advances, the trade union's first chapter treats the boundness and stability of

view, and the employer's view. The author notes that solutions of the linear form of system (7) in terms

the savings in cost are not always apparent, are of the Liapunov function of the truncated system
difficult to assess, and that ... "Many people who = F(x, t). The excitation i(t) is not specified. A

try to asqess the cost-effectiveness of CAD tend to number of stability definitions for the trivial solu-

concentrate on the use of CAD in drafting which in tion x(t) = 0 are described.
practice is only a small and specialized application of

CAD . . . in mechanical engineering the advantages The second chapter deals with the stationary and

of using automated drafting systems are often insig- periodic processes of solutions of differential equa-
nificant both in terms of times and cost." tions. These solutions constitute a mathematical

idealization of a physical noise acting on linear and
In summary, the author provides us with a good nonlinear devices subjected to unvarying or period-

overview of CAD components and the potential for ically varying properties. The conditions for existence

computers in engineering. Unfortunately, this is like and uniqueness of stationary and periodic solutions

trying to drive using only a rearview mirror ... and a of systems whose right hand side is a periodic sta-
rearward view in the CAD arena is an improbable tionary process are examined. The concepts of

route toward understanding CAD technology, ultimate convergence of periodic solutions and

stability in the large are outlined. This chapter is

concluded with a theory that relates the asymp-
H. Schaeffer totically stable differential equations with the peri- .-

Schaeffer Analysis odic solutions of the perturbed system obtained
Kendall Hill Road when a small stochastic process is superimposed on a

Mont Vernon, NH 03057 deterministic system.
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The theory of differential stochastic equations the bility in the first approximation is analyzed on the

solution of wt ch is a Markov process -- i.e., a process basis of linearization of nonlinear systems. This

that does not cepend on the past or a process without chapter shows that the full nonlinear system is

aftereffect -- is given in chapter three. Brownian always stable whenever the corresponding linearized

notion (Wiener process) is introduced in order to system has constant coefficients and is almost surely

construct an extensive class of Markov processes asymptotically stable. The stochastic approximation

with continuous sample functions. The analysis method (iterative procedure due to Robbins and

includes conditions under which a Markov process Monro) that generates conditions for the convergence

is stationary. The It^ theorems on the existence and of a stochastic process is described for single and

properties of solutions of stochastic differential multi-roots of the regression equation.

equations are presented without proof. These include "

the )to stochastic integral and differential. Conditions The stochastic stability theories are applied to prob-

for the existence and uniqueness solutions are estab- lems of optimal stabilization of controlled systems in

lished. The analysis of the boundary value problem chapter eight. The Bellman principle, the optimal

describing the probability density is given in terms of L iapunov function for linear control systems, and the

the expectations of certain functionals (,f the solution method of successive approximation for nonlinear

of the stochastic differential equations, differential equations are among the topics treated

in this chapter.
The ergodic properties of the solutions are described
in chapter tour. These include conditions for the The book contains an appendix and a bibliography.

existence of a stationary distribution in conjunction The appendix, which was added in this English edi-

with the limit theory of the transition probability tion, is a compilation of some recent results per-

for continuous Markov processes in a general Banach taining to the theory of stability of stochastic equa-

space The behavior of the solutions of the Cauchy tions. These results were published after the time of

problem for partial differential equations of parabolic the Russian edition. The bibliography lists 225.

type is analyzed. references.

Chapter five establishes the solutions of stability for The book requires the reader to be acquainted with
systems of It Js equations. These solutions require Tebo eursterae ob cuitdwt

a high level ol probability theory, stochastic and ad- ".that the Lauo ucinb ufcetysotLiapunov function be sufficiently smooth vanced calculus, and the theory of Markov processes.
in time and that the process x be in the neighborhood The material in the book is presented in an abstract
(A the origin This chapter examines the stability in

form and is intended for mathematicians and physi-
lprobability that the sample path of a process cists. Although the theory of stochastic stability has
issuing from a point x at a particular time will always several engineering applications, engineers will have

remain within any prescribed neighborhood of the difficulty in following the material presented in this

origin with probability tending to one as x + 0. The book.".'- .

analysis is extended to include other stability modes:

asymlptotic stability in probability, exponential RA. Ibrahim

stability, and almost sure stability. Department of Mechanical Engineering
The applications of these theories to linear stochastic Texas Tech University

systems is given in chapter six. The differential equa- Lubbock, TX 79409

tions for moments of the response to any order are

derived by employing the Ito differential formula.

In addition to the study of stability modes described LOCAL LOADS IN PLATES AND SHELLS
in chapter five, the author intloduces Uniform sta-

bility and stability of products of independent S. Lukasiewicz

,atrices Thv analysis is extended to include n-th Sijthoff and Noordhoff, Am,,erdam, 0

order linear differential equations with Gaussian The Netherlands and New York, NY

white noise coefficients. 1979, 580 pp, $85.00

Chapter seven treats some prohlems in the theory This book covers a vast amount of material on the
of stability of stochastic nonlinear systems. Sta- local loading of plates and shells, including uniform
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loading on plates and partial loading on shells. The plaies. The reviewer considers the section on stability

author, who has been at..ive in this field for many too short.
years, has abstracted material from a number of his

papers and those of others, A large reference list Chapter 7 is concerned with membrane shells under

appears at the end of e':h chapter. concentrated loads, including shells of revolution --
spherica ord conical shells. The section on conical

A preliminary section contains an excellent table shells lacks depth. Chapter 8 describes spherical
of nomenclature. The remainder of the book con- shells loaded by concentrated normal and tangential

sists of 14 chapters, each divided into a number of forces and having concentrated and twisting mo-

sections. ments. The concluding section on the effect of

boundary conditions is excellent.

Chapter 1 describes the basic equations of the theory ""aof plates and shells. The author uses partial derivative Chapter 9 treats the loading of an arbitrary shell by
concentrated force. Information on deflection andnotation to obtain the equations of equilibrium, ex- stress functions and stresses on shells in both Carte-

plains the simplified and classical theory of shells, sian and polar coordinates is incided, asare analyses

uses tangential and transverse loads on the plate, of load distribution over a small s, ace and divisions
and briefly summarizes thermal stresses and sandwich of loads as well as solutions for local loads on an

and orthotropic shells. The reviewer would have arbitrary shell. An interesting section provides details
preferred a section on layered plates and a larger

of an experimental investigation of a shell of revolu-
sect ion on thermal stresses. tion that is built in at one edge and free on the

Chapter 2 describes the basic differential equations of second one. Experimental evidence is in good agree-
C ment with analytical results.
isotropic plates, strain energy, and variational equa-
tions of isotropic plate theory. Also included is a Chapter 10 focuses on cylindrical and nearly cylindri-

short section on the sandwich plate.shortsecton o the andwch patecal shells subjected to a normal force. Equations foc .

cylindrical shells are derived and simplified to shallow
Chapter 3 considers plates under lateral loads at an cylindrical shells including singularities. An interest-
interior point. Fourier series and Fourier integrals ing section on a local hot spot does not adequately
are applied to circular plates; Fourier integrals are cover thermal stress. The author describes the effects
rarely used in plate theory, but the author also of boundary conditions on shells with simply sup-

applies them to infinite, semi-infinite, and wedge- ported edges and free edges and concludes with the
shaped plates. With regard to thick circular plates, cylindrically orthotropic shell. This excellent chapter
equations of the theory of elasticity are explained, lacks on explanation on the theory of the stability

Bending moments via rigid inserts and Green's func- of cylindrical shells.
tions are considered. The reviewer believes that the
section on Green's functions should have been ex- The chapter on shells under various concentrated

panded. loads treats shells loaded by concentrated bending

moments and forces and moments that are very
Chapter 4 treats concentrated lateral loads at the large in the vicinity of singular points. The author
edge of the plate, including the concentrated load on reduces the complexity of the problem and makes
a cantilever plate, concentrated moment on the free it amenable to engineering applications.

edge of a semi-infinite isotropic plate, and concen-

trated forces on a semi-infinite plate on an elastic Chapter 12 discusses shells loaded at the free edge
foundation. Chapter 5 has to do with loads applied by lateral force and local loads. This short chapter

on the middle plane of a circular plate, infinite iso- concludes with shells loaded by a force normal and
tropic and orthotropic plates, and concentrated tangential to the middle surface and with a concen-
loads at the edges of rectangular and wedge-shaped trated bending moment at its edge. The solutions are

plates, completed via Fourier series (Paul Seide and Don-

nell's solutions). The next chapter has to do with
The author discusses large elastic deflections of large deflections of spherical and arbitrary shells of
rectangular and circular plates and the stability of positive curvation.
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The last chapter on the design of plates and shells analytical findings would be of great help. Other
under concentrated loads was of special interest to additions could be applications of finite differences
the reviewer. Included are sections on bars of variable and finite elements applied to plates and a section on
cross section, bars of finite length joined to an twisted plates. Twisted plates are extremely impor-
infinite plate, and a bar of variable rigidity with a tant in the actions of compressor and turbine blades
concentrated force acting on its middle plane. The subjected to vibrating loads. The reviewer recom-
chapter also describes elastic and plastic design of mends this book to individuals interested in the
plates, minimum weight design, and the design of theory and design of plates and shells.
circular plates under lateral loads (plastic design and
concentrated lateral force). The last section is con- H. Saunders
cerned with the design of shells subjected to concen- General Electric Company --

tratmd force and pressure and with a shell carrying Building 41, Room 307 "0

its own weight. Schenectady, NY 12345

This is an excellent book. The reviewer feels that
more numerical examples showing applications of the

27,
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SHORT COURSES

JUNE MACHINERY VIBRATION ANALYSIS
Dates: June 14-17, 1983
Place: Nashville, Tennessee
Dates: August 16-19, 1983

VIBRATION AND SHOCK SURVIVABILITY, Place: New Orleans, Louisiana
TESTING, MEASUREMENT, ANALYSIS, AND Dates: November 15-18, 1983
CALIBRATION Place: Chicago, Illinos
Dates: June6-10, 1983 Objective: In this four-day course on practical
Place: Santa Barbara, California machinery vibration analysis, savings in production
Dates: August 22-26, 1983 losses and equipment costs through vibration analysis
Place: Santa Barbara, California and correction will be stressed. Techniques wIl be
Dates: October 24-28, 1983 reviewed along with examples and case histories
Place: Boulder, Colorado to illustrate their use. Demonstrations of measure-
Dates: November 14-18, 1983 ment and analysis equipment will be conducted
Place: Cincinnati, Ohio during the course. The course will include lectures
Dates: December 5-9, 1983 on test equipment selection and use, vibration mea-
Place: Santa Barbara, California surement and analysis including the latest informa-
Objective: Topics to be covered are resonance and tion on spectral analysis, balancing, alignment, iso-
fragility phenomena, and environmental vibration and lation, and damping. Plant predictive maintenance
shock measurement and analysis; also vibration and programs, monitoring equipment and programs, and
shock environmental testing to prove survivability, equipment evaluation are topics included. Specific
This course will concentrate upon equipments and components and equipment covered in the lectures
techniques, rather than upon mathematics and include gears, bearings (fluid film and antifriction), .'
theory, shafts, couplings, motors, turbines, engines, pumps,

compressors, fluid drives, gearboxes, and slow-speed
Contact: Wayne Tustin, 22 East Los Olivos St., paper rolls.
Santa Barbara, CA 93105- (805) 682-7171.

Contact: Dr. Ronald L. Eshleman, Vibration Insti-
tute, 101 W. 55th St., Suite 206, Clarendon Hills, IL
60514- (312) 654-2254.

MECHANICS OF HEAVY-DUTY TRUCKS AND
TRUCK COMBINATIONS
Dates: June 13-17, 1983
Place: Ann Arbor, Michigan VIBRATION DAMPING
Objective: This course describes the physics of Dates: June 19-22, 1983
heavy-truck components in terms of how these com- Place: Dayton, Ohio
ponents determine the braking, steering, and riding Objective: The utilization of the vibration damping
performance of the total vehicle. Covers analytical properties of viscoelastic materials to reduce struc-
methods, parameter measurement procedures, and tural vibration and noise has become well developed
test procedures, useful for performance analysis, and successfully demonstrated in recent years. The
prediction and design. course is intended to give the participant an under-

standing of the principles of vibration damping
Contact: Continuing Engineering Education, 300 necessary for the successful application of this
Chrysler Center, North Campus, The University technology. Topics included are: damping funda-
of Michigan, Ann Arbor, MI 48109 - (313) 764-8490. mentals, damping behavior of materials, response
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.. . . . . . .



measurements of damped systems, layered damping topics in underwater acoustics and signal processing.

treatments, tuned dampers, finite element techniques, The primary goal is to give participants a practical
case histories, and problem solving sessions. understanding of fundamental concepts, along with

an appreciation of current research and development -

Contact Michael L. Drake, Kettering Laboratory activities. Included among the topics offered in this
104, 300 College Park Avenue, Dayton, OH 45469 - course are: an introduction to acoustics and sonar
(513) 229-2644. concepts, transducers and arrays, and turbulent and

cavitation noise; an extensive overview of sound
propagation modeling and measurement techniques;

OCTOBER a physical description of the environment factors

affecting deep and shallow water acoustics; a practical 0
guide to sonar electronics; and a tutorial review of
analog and digital signal processing techniques and

UNDERWATER ACOUSTICS AND SIGNAL PRO. active echo location developments.
CESSING
Dates: October 3-7, 1983 Contact: Alan D. Stuart, Course Chairman, Ap-
Place: State College, Pennsylvania plied Research Laboratory, The Pennsylvania State
Objective: This course is designed to provide a University, P.O. Box 30, State College, PA 16801 -

broad, comprehensive introduction to important (814) 865-7505.

.-0
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news on currentNEWS BRIEFS and Future Shock andN Vibration activities and events

JOHN C. SNOWDON VIBRATION CONTROL SEMINAR
October 31 - November 4, 1983
Pennsylvania State University

The Pennsylvania State University will offer another one of its Vibration Control
seminars on October 31 - November 4, 1983, again under sponsorship of the
Applied Research Laboratory. These seminars, which are presented by interna-
tionally known lecturers, were initiated by the late Professor John C. Snowdon a
decade ago and now continue under the guidance of Dr. Eric E. Ungar of Bolt
Beranek and Newman, Inc. The seminars emphasize principles, general approaches
and new developments, with the aim of providing participants with efficient tools
for dealing with their own practical vibration problems.

For further information contact: Mary Ann Solic, 410 Keller Conference Center,
University Park, Pennsylvania 16802- (814) 865-4591 (TWX No: 510-670-3532).
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Copies of publications abstracted are not available from SVIC or the Vibration Institute, except those generated
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MECHANICAL SYSTEMS eh have three stable amplitudes at mostMCSanst the roalong speed

83-876
ROTATING MACHINES lhe (oasdielim that a Rigid Rotor in Two Elastic

Also itot- %s 9Y . ' upports (an Pa w throughs Resonance

' ,. A Z/thir adfi I Neiqebauer

I I'' lt i, ij), l,1 9 65-74 (1981) 1 fiq, 5 ref. F
83-874 , , ,
I1nstable I ibratioIs of an I asmnauerlrd Shaft
at the Semondr (ntical peed Iure I AM leann s Key Wods Rotors. Resonance pass through, Elastic founda-

T Yaryr,, ,' , i y i o , lo i f i * tions

, J 1f 2 .. The rotor in two elastic supports accelerated through reso-

,i . .ance i considered It is possible to make an expression for

its passing through resonance. Experimental data and calcu-

lated conditions are presented for two real rotors.

Key Words Shdfts VariabeI- rIldi~r 'l irI{ es AsyV'irtrn._

Ball bearinys, Vibration response

It is clarified tfhefell~cliy and experimentally that when an

unsymmetrical shaft is supported by single row deep groove

ball bearings, an unstable vibration with frequency +.2w (w 83-877
rotating speed of a shaft) appears at the secondary critical Natural Frequencies of a Shaft with Periodically
speed due to the coexistence of a stationary directional Placed Rotors and Bearings
difference and a rotating directional difference of stiffness S K Patna k and ABK Mallik

The stationary directional difference is due to the directional Dept of Mech. Engrg., Indian Inst. of Tech., Kanpur-
difference of support condition by means of a single-row

deep groove ball bearing which has angular clearance, and the 208016, India, J. Sound Vib., 85 (3), pp 415-422 I
rotating directional difference is due to the flatness of the (Dec 8, 1982) 7 figs, I table, 13 refs
shaft.

Key Words: Shafts, Natural frequencies, Flexural vibration,
Torsional vibration

Flexural and torsional natural frequencies of a shaft with

83-875 periodically placed rotors and bearings are investigated by

using a wave approach. By a judicious choice of parameters

Nonlinear Forced Oscillations of a Rotating Shaft it is possible to obtain ranges of operating speed that are

Carrying an Unsymmetrical Rotor at the Major free from both flexural and torsional resonances. Sugges-

Critical Speed tions for widening such speed ranges are included.

T. Yamamoto, Y. Ishida, T. Ikeda, and M. Yamamoto
Nagoya Univ., Chikusa-ku, Nagoya, Japan, Bull.

JSME, 25 (210), pp 1969-1976 (Dec 1982) 11 figs,
12 refs

83-878
Key Words: Shafts, Asymmetric excitation, Critical speeds, Non-Linear Effect in High Speed Rotor Noise
Forced vibration J.D. Morgan

Dept. of Mathematical Sciences. Univ. of Dundee,
This paper deals with the motion of an unsymmetrical rotor Dundee DD1 4HN, UK, J. Sound Vib., 85 (4) pp

possessing nonlinear spring characteristics due to the angular D d 0 1

clearance of a single-row deep groove ball bearing in the 501-511 (Dec 22, 1982) 9 refs _0. I
vicinity of the major critical speed. When this system is

operated near the major critical speed, no unstable vibration Key Words: Rotors. Helicopter noise, Sound propagation,

occurs, but peculiar resonance curves of hard spring type Aerodynamic loads
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The noise radiated by a high speed rotor is strongly influ- 83-881
enced by nonlinear air flows near the tip. These nonlin- Effect of Biphase Lubricants on Dynamics of Rigid
earities are made susceptible to analysis by first approxi- Rotors
mating the full equation by one in which the most signifi-
cant nonlinear term is retained. A certain change of variables A. Mukherjee
then transforms this into the linear acoustic equation with Dept. of Mech. Engrg., I.I.T., Kharagpur, India, J.

all the simplification this implies. Lubric. Tech., Trans. ASME, 105 (1), pp 29-38 - -
(Jan 1983) 24 figs, 11 refs

Key Words: Rotors, Rigid rotors, Unbalanced mass response,

Whirling, Lubrication -

The dynamic behavior of rigid rotors as affected by the use
83-879 of liquid-solid biphase lubricants in the supporting hydrody-

On the Damping Effect of Sloabing Fluid on Flexible namic bearings is studied theoretically. Two categories of

Rotor Systems dynamic behavior - unbalance response at low rotor speeds

M.K. Ghosh, P.C. Upadhyaya, and A. Kurmar and half frequency whirl at high speeds -are studied. It is
Banaras Hindu Univ., Varanasi, India, ASME Paper shown that the use of liquid-solid biphase lubricants causes
BNa HnDuT140 Uconsiderable reduction in the size of journal orbit of an

No. 82DET-140 unbalanced rotor. The influence of particle size and disper-

sion concentration is studied.

Key Words: Rotors, Elastic foundations, Fluid-filled con- ..

tainers, Sloshing, Fluid-induced excitation, Damping effects, " -'
Vibration control

Results of an experimental investigation on the vibration ..

attenuation characteristics of a free liquid sloshing in a rigid 83-882

container are reported for a flexible rotor on a flexible A Study of the Lubricant Film Characteristics of

foundation. Attenuation of the vibrational amplitude of the Journal Bearings (Part 3, Effects of the Film Vis-
foundation is markedly seen in the experimental results. cosity Variation on the Dynamic Characteristics of

Journal Bearings)
J. Mitsui

Tamano Lab., Mitsui Engineering and Shipbuilding

Co., Ltd., 1-1, Tama 3-Chome, Tamano, Okayama
Pref., Japan, Bull. JSME, 25 (210), pp 2018-2029

83-880 (Dec 1982) 14 figs, 6 refs

Unbalance Behavior of Squeeze Film Damped Multi- (c9 1fg6e
Mass Flexible Rotor Bearing Systems Key Words: Rotors, Bearings, Journal bearings, Oil film,

L.J. McLean and E.J. Hahn Viscosity effects, Spring constants, Damping coefficients

Univ. of New South Wales, Kensington, NSW, Aus-

tralia, J. Lubric. Tech., Trans. ASME, 105 (1), pp It is becoming increasingly important to determine the dy-
22-28 (Jan 1983) 4 figs, 14 ref s namic characteristics of journal bearings precisely for high

speed rotating machines. In this paper the oil film spring and
damping coefficients are calculated taking into consideration

Key Words: Rotors, Unbalanced mass response, Squeeze the effect of oil film viscosity variation. The theoretical

film dampers results make clear the influences of the journal speed and

bearing clearance ratio on these coefficients.
A solution technique is developed whereby the problem of

determining the synchronous unbalance response of general

multi-degree of freedom rotor bearing systems is reduced to

solving a set of as many simultaneous nonlinear equations in

damper orbit eccentricities as there are dampers. It is shown

how, in the case of a single damper, the resulting nonlinear 83-883
equation may be solved directly to determine all possible Magnetic Vibration of Large Turbo-Generator Stators
orbit eccentricity solutions as a function of the rotor speed

and bearing parameter, thereby ensuring completeness of and Its Suppresion

solution, eliminating convergence problems and clearly Mao-hong Yu, Mei-feng Le, Guang-hao Wu, Ya-sheng

indicating all multistable operation possibilities. Shao, and De-shu Huang
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Xi'an Jiaotong Univ., Acta Mech. Solida Sinica, Chi- 83-886

• nese Soc. Theo. Appl. Mech., (3), pp 425.436 (Aug Asymmetrical Torsional Vibrations in the Symmetric
. 1982) 12 figs, 2 tables, 7 refs Engine

Bo Zhong Li, et al
Key Words: Turbogenerators, Magnetoelastic vibrations, Chinese Internal Combustion Engine Engrg.,.3 (2),
Vibration control pp 8-17 (1982)

CSTA No. 621.43-82.28
The magnetic vibration problems of a large turbo-generator
and the methods used for the suppression of the severe
vibration are described. Using the energy method, the finite Key Words: Engine vibration, Asymmetric excitation, Tar-
element method and the structural model analysis, an analy- sional vibration
sis is made of the natural frequency, mode shapes, dynamic
response of generator stator frames and all the factors that In this paper the question of auxiliary-drive tapped at the
affect the vibration characteristics of generator stators, such fly-wheel end is analyzed. Effects due to disturbances from
as stiffening ribs, strengthening in the corner of the frame, the main system are examined to interpret some of the test
welding length, stiffness of foundation and vibration-sup- results given earlier.
pressor band.

RECIPROCATING MACHINES
(See Nos. 1029, 1084)

83-884
Wind Tunnel Measurements of Blade/Vane Ratio
and Spacing Effects on Fan Noise POWER TRANSMISSION SYSTEMS
R.P. Woodward and F.W. Glaser (See No. 1077)
NASA Lewis Res. Ctr., Cleveland, OH, J. Aircraft,
20 (1), pp 58-65 (Jan 1983) 19 figs, 1 table, 27 refs

* ~~~Key Words: Fans, Fan noise, Aircraft noise, Aircraft engines, EA O KN N O MN
* Engine noise, Wind tunnel testing

A research fan stage was acoustically tested in an anechoic 8-
wind tunnel with a 41-m/s tunnel flow. Two stator vane 83-887

numbers, giving cuton and cutoff conditions were tested Research on Movement Stability in Sliding Parts of
at three rotor-stator spacings ranging from about 0.5 to 2.0 Machine Tool
rotor chords. These two stators were designed for similar Zhong Yong Gao, et al
aerodynamic performance. The cutoff criterion strongly Machine Tool and Hydraulics, 2, pp 22-34 (1982)
controlled the fundamental tone level at all spacings. CSTA No. 6218-82.02

CSTA~~~ No,_18820

Key Words: Machine tools, Stability

Sliding parts in various driving speed conditions are ana-
83-885 lyzed. The factors of inherent influence are discovered. ADynamic Response of Two Speed ID Fan Operation comprehensive critical criterion suitable for movement

J.G. Nelson and J.S. Bowes stability of sliding parts in various speed conditions is given.

Gilbert/Commonwealth, Jackson, MI, ASME Paper
No. 82-JPGC-Pwr-51

Key Words: Fans, Heat generation, Dynamic response, Com-
puter-aided techniques 83-888
• " Dynamic Response and Optimal Design of a Lathe"This paper examines furnace and gas path pressure and flow

transients during ID fan speed changes by using dynamic Spindle under Experimentally Measured Random
computer model of the air/furnace/gas path, fans and draft Cutting Force Excitations
control systems. Presented are time transients of furnace A.M Sharan
drafts following speed changes. Ph.D. Thesis, Concordia Univ., Canada (1982)

34



Key Words: Lathes, Dynamic response, Optimum design, to simultaneously support objects of another shape or

Cutting, Random excitation size on the ends of the fingers and to convey them by vibra-
tion in a direction different from the movement of the belt,

This thesis presents the dynamic response and optimal design thereby separating the objects.

of a lathe spindle under experimentally measured random
cutting force excitations. The optimal design is based on
minimizing the maximum mean square displacement response

of the workpiece under the action of random cutting forces.

The stochastic partial differential equation of motion charac-
terizing the behavior of a lathe spindle-workpiece system STRUCTURAL SYSTEMS
is formulated based on the Euler-Bernoulli equation. A
finite element method using beam elements is uped for free
vibration analysis to compute the undamped mode shapes

and the natural frequencies of the spindle-workpiece system.
BRIDGES

(Also see No. 1049)

MATERIALS HANDLING EQUIPMENT
83-891
Investigation of Wind-Induced Vibration of Cable- .0

83-889 Stayed Bridge and Its Wind Tunnel Test

Determination of Load in a Driving System (Bestim- Haifan Xiang, et al
China Civ. Engrg. J., 15 (1), pp 1-13 (1982)

mung der Belastung in einem Antriebsaystem) CSTA No. 624-82.15-
G. Lindemann
VEB Kombinat Getriebe und Kupplungen Magde- Key Words: Bridges, Cable-stayed bridges, Wind-induced

burg, German Dem. Rep., Maschinenbautechnik, excitation, Wind tunnel testing
3_1 (12), pp 559-560, 564 (1982) 6 figs, 3 refs
(In German) A study of the wind-induced vibration of a cable-stayed

bridge is presented together with its sectional model tunnel
test, The test result agrees with the calculated by the two- "-

-

Key Words: Hoists, Cranes (hoists), Mechanical drives, Dy- desin luttrere wor

namic structural analysis dimensional flutter theory.

A method for determination of load in a crane drive during
starting and braking operations is described. The dynamic
characteristic of a hoisting unit is essentially determined
by the coupling between motor and gearing. Its influence BUILDINGS
and load are calculated, (Also see No. 980)

83-892 ...

Deterministic Seismic Design Procedures for Rein-'
83-890 forced Concrete Buildings
Vibrating Separator T. Pau lay
D.H. Lenker and D.F. Nascimento Dept. of Civil Engrg., Univ. of Canterbury, Christ-
Dept. of Agriculture, Washington, DC, U.S. Patent church, New Zealand, Engrg. Struc., 5(1), pp 79-86
AppI. No. 6-290 540, 17 pp (Aug 1981) (Jan 1983) 7 figs, 8 refs

Key Words: Belt conveyors, Vibrators (machinery). Materials Key Words: Buildings, Reinforced concrete, Seismic design
handling equipment "

A brief review is given of a deterministic design philosophy
An apparatus for separating objects of different shapes or with respect to earthquake resisting ductile structures for
sizes is described. A vibrating conveyor belt is equipped reinforced concrete buildings. In this approach a preferred
with upwardly projecting fingers spaced at inter'als to hierarchy in the development of energy dissipating mcha-
entrap therein objects of a particular size or shape and con- nisms is postulated. Some applications of capacity design

vey them in the direction of the movement of the belt and procedures relevant to beams, columns and shear wails, are
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outlined. The paramount importance of quantifiable good China Civ. Engrg. J., 15 (1), pp 14-26 (1982)
detailing is emphasized and the relevance of this with respect CSTA No. 624-82.16
to shear effects in plastic hinges, the confinement of com-
pressed concrete, and bond between reinforcement and
concrete are examined. Key Words: Buildings, Seismic design, Statistical analysis

Damages of multi-story brick buildings during earthquakes
are correlated in this paper with the inherent earthquake
resistant capacity (earthquake resistant strength coefficient)

of the structures by means of statistical analysis. The design
83893 load coefficient for rigid multi-story brick buildings against
Control of Tail Buildings in Along-Wind Motion seismic cracking or collapsing is obtained along with the
J.N. Yang and B. Samali design aseismic reliability of multi-story brick buildings.
Dept. of Civil, Mech., and Environmental Engrg.,
The George Washington Univ., Washington, DC

20052, ASCE J. Struc. Engrg., 109 (1), pp 50-68
(Jan 1983) 5 figs, 1 table, 33 refs

83-896 ..

Key Words: Buildings, Wind-induced excitation, Active The Effect of Duration of Strong Ground Motion
vibration control on the Colaps of Structures 0

Zhi Xin Xu and Da Gen Weng
An exploratory study is made of the possible application J. of Tung-Chi Univ., 2, pp 7-24 (1982)
of active control systems to tall buildings in along-wind CSTA No. 624-82.51
motion. An analytical procedure.is developed to compute the
statistical properties of the structural response of a tall
building implemented by an active control system and Key Words: Buildings, Earthquake damage, Ground motion
excited by a random wind flow which is stationary in time
and nonhomogeneous in space. The problem is formulated The stiffness degrading single degree-of-freedom system,
in terms of transfer matrices and the random vibration which is the mathematical model of a class of structures
analysis is carried out. taking P-6 effort into consideration under the excitation of

41 accelerograms in the USA and 12 accelerograms in China,
has been investigated for collapse. The minimum intensities
of excitation causing collapse for structures with various
parameters are calculated. .S

83-894
Wind Pressures on Low Buildings with Parapets
T. Stathopoulos
Centre for Bldg. Studios, Concordia Univ., Montreal, TOWERS
Quebec, Canada, ASCE J. Struc. Engrg., 108 (ST12),
pp 2723-2735 (Dec 1982) 10 figs, 1 table, 10 refs

83-897
Key Words: Buildings, Wind-induced excitation, Wind tunnel Vibration Analysis of Three Guyed Tower Designs for
testing, Experimental test data Intermedate Size Wind Turbines

This paper presents the results of a recent experimental R.J. Christie
study carried out in a boundary layer wind tunnel in order Tanksley (W.L.) and Associates, Inc., Brook Park,
to determine the wind loads on low-rise buildings of dif- OH, Rept. No. DOE/NASA/1900-1, NASA-CR-
ferent configurations with and without parapets. 165589, 113 pp (Mar 1982)

N82-30709

Key Words: Towers, Guyed structures, Wind turbines, Natu-
83-895 ral frequencies

Statistical Analysii of Design Load Coefficient for ...Multi-Story Brick Buildings Against Seismic Cracking Three guyed tower designs are analyzed for intermediate
size wind turbines. The four lowest natural frequencies of

and Coflapsing vibration of the three towers concepts are estimated. A
Yucheng Yang and Liu Yang parametric study is performed on each tower to determine
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the effect of varying such tower properties as the inertia and cially designed triaxial cell with a pneumatic analog com-

stiffness of the tower and guys, the inertia values of the puter (SPAC) applying static and slow cyclic loading were

nacelle and rotor, andthe rotational speed of the rotor, used to study the behavior at relatively large strains.

83.900 '
* 83-898 8
" TiMethods of Finding Natural Frequencies of a Founda-

and Evaluation tion under Coupled Vibration with Iteration Pro-
Ad. Wrhtio cedure and Determining Parameters of the Founda-

A.D. Wright tion with Amplitude Responsies.,--

Rocky Flats Plant, Atomics Intl. Div., Golden, CO, tin with Aluad e sones

* Rept. No. RFP-3340, 165 pp (Dec 1981) ShuniYong LucandZhen Dong Zhao

DE82015602 J. of Building Structure,_3(3), pp 73-80 (1982)
CSTA No. 624-82.31

Key Words: Towers, Guyed structures, Rayleigh-Ritz meth- Kon
od, Finite element technique, Matrix methods, Iteration, Key Words: Foundations, Coupled response, Natural fre

Computer programs, Experimental test data quencies, Iteration

The first part of this paper presents an iteration methodSeveral simple tower dynamic analysis methods and com-

puter codes are described and evaluated by comparison with for finding the natural frequencies of a foundation under

tower test results. The theory of these methods is described, coupled vibration. The operation of the iteration is simple

The Rayleigh and Rayleigh-Ritz methods, finite element and convergent rapidly for general damped vibration prob-
method, and matrix iteration method are presented, Four lems and appropriate to engineering use. In the second part

different towers are described, to show the correct data a method has been proposed to determine the parameters

input for the methods. The test methods and test results of the foundation mentioned above with its amplitude re-

for each tower are given and results for two freestanding sponses of displacement at corners, so that the phase mea-

and two guyed towers shown, surements can be avoided.

FOUNDATIONS 83.901
(Also see No. 912) A Graphical Solution for Foundation Natural Fre-

quencies
J.P. Moore

83-899 Centennial Engrg., Arvada, CO, Plant Engrg., pp 93-

Behavior of Anisotropic Clays Subjected to Cyclic 94 (Jan 20, 1983) 2 figs

Loading
T.A.A. Macky Key Words: Natural frequencies, Foundations, Equipment

Ph.D. Thesis, Case Western Reserve Univ, 298 PP mounts, Graphic methods

(1982) Foundations for vibrating equipment must be designed not

DA8224664 only to satisfy static load requirements but also to prevent

resonance between the equipment and the foundation. This

Key Words: Soils, Clays, Cyclic loading, Experimental test article presents a graphical design aid for readily obtaining

data the foundation frequency in terms of the bearing pressure
for a range of values of the foundation modulus.

This study is experimental in nature. Its purpose is to study
the dynamic behavior of both artificially prepared and nat-

urally deposited clays. Hollow cylindrical specimens were
used to evaluate the moduli and the damping under cyclic
axial and shear loadings; or a combination of both. Two 83.902
types of laboratory devices were used to determine the Analysis of Permanent Displacement from Cyclic

static and dynamic properties. A specially designed resonant
column applying fast cyclic loading was used to determine Loading of Foundations
the dynamic response at relatively small strains, and a spe- A.M. Urzua and W.A. Marr
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Sea Grant College Program, Massachusetts Inst. of eters in relation to hammer are eliminated, so that the
Tech., Cambridge, MA, Rept. No. MITSG-81-9, reliability of the wave equation analysis is increased. The

NOAA-82080609, 346 pp (July 1982) experimental results of ten precast square piles with static
PB83-113753 and dynamic measurements show that the ultimate bearing

capacity of single piles obtained by the above mentioned
method is in good agreement with that obtained from static

Key Words: Foundations, Cyclic loading, Computer pro- measurement in field.

grams, Finite element technique

A linear viscoelastic formulation with parameters from
stress path type tests promivf, a rational means to predict
permanent displacements from drained cyclic loading with
sufficient accuracy for most practical purposes. The finite
element program, CYPEDE, gives an analytical procedure 83-905
to calculate these permanent displacements. The Development of a Nonlinear Soil Element Using

a Modified Endochmnic Material Model
R.F. Oleck, Jr.

Ph.D. Thesis, Syracuse Univ., 114 pp (1982)

DA8229007
83-903
Stochastic Earthquake Response of Structures on Key Words: Nuclear power plants, Interaction: soil-structure,
Sliding Foundation Seismic analysis, Nonlinear theories, Computer programs
G. Ahmadi

Dept. of Mech. and Industrial Engrg., Clarkson There are many available nonlinear soil material models,
but they are complex and cannot properly predict theCollege, Potsdam, NY 13676, Intl. J. Engrg. Sci., stress strain relationship under irregular loadings such as

21 (2), pp 93-102 (1983) 5 figs, 1 table, 48 refs earthquakes. The simple endochronic theory has been modi-

fied to properly model stress-strain behavior under irregular
Key Words: Foundations, Seismic design, Coulomb friction, loadings and a computer subroutine called ENDO ras been.
Stochastic processes developed for a two-dimensional, quadrilateral element. The

subroutine has been included within a standard finite element
Stochastic earthquake response of structures on sliding program, SAP7. Parametric studies using linear regression
foundation is studied. The structure is modeled by a rigid analysis resulted in specific recommendations for input
mass and Coulomb friction is considered between the struc- parameters making utilization simple. Required parameters
ture and its foundation. A nonstationary white noise model are related to strain levels, confining pressure and relative
of earthquake ground motion is employed and the response density.
of the system is investigated by the generalized method of
equivalent linearization. The results are compared with those
of the stationary analysis and some estimates for the maxi-
mum slip are obtained and discussed.

83-906
Numerical Analysis of Framed Structure-Foundation-

83-904 Soil Interaction, with Linear and Non-linear Soil

Determination of Static Bearing Capacity of Single BehaviOr Models
Pile by Wave Equation Using Input of Direct Force J. Tung-Chi Univ., pp 15-31 (19811

Wave Measurement CSTA No. 624.81 99

Shouxin Liang, et al

J. Bldg. Structure, 3 (2), pp 68-78 (1982) Key Words: Interaction soil-structure
CSTA No. 624-82.14

In this paper detailed studies of the mechanism of framed SI
Key Words: Pile structures, Pile driving, Wave equation structure-foundation-soil interaction, as well as analyses of

multi-storied, multi-span structures are given and oompari-
A wave equation analysis using input of direct force wave sons are made with previous investigations. For the non-
measurement with the conception of isolated body is pre- linear stress-strain analysis, the hyperbolic stress-strain
sented and a computer program is developed. Nine param- relationship of Duncan-Chang model is chosen.

3-
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83-907 Based on the theory of holographic interferometry, experi-

A S;ethod for Earthquake Analysis of Soil-Structure mental arrangement for obtaining the frequency of vibration
Interaction Problem and three-dimensional amplitude is demonstrated. A method

Chang Sheng FU and Zai Dao YLI for determining the frequency of the structure i6 described
and an- effective analysis method of vibration stress using

J of Tung-Chi Univ., I pp 1-1a ( 1982) the data of three-dimensional amplitude by the technique

CSTA No 624-82.33 of holographic interferometry is given.

Key Words: Interaction: soil-structure, Substructuring meth-
ods, Earthquake response

POWER PLANTS
The advantages and disadvantages of the mass-spring system POWER .LT N
and FEM are briefly described in analyzing the soil-structure (loe~s9599

interaction problem. A modified substructure method is
developed on the basis of the general substructure method,
taking into account the relative displacements on both sides 83-910

of the interface. The assumption that the foundation is A Solution of the Vibrational Response of Reactor
welded to the ground is no longer necessary using this meth-od. Components to Random Exciting Forces Due to

Coolant Flow 0
V. Kuzelka
National Res. Inst. for Machine Design, SVUSS, 250

UNDERGROUND STRUCTURES 97 Prague 9 - Bechovice, Czechoslovakia, Nucl.

Engrg. Des., 72 (2), pp 189-196 (Sept 11, 1982)

8 0 12 figs, 6 refs
83 -908 "
Investigation of the Natural Frequency for Shallow- Key Words: Nuclear reactor cnmponents, Random excitation

Buried Underground Structure The derivation and computer implementation of the mathe- " -
"

-

Guo Hao Li, et al matical model for a numerical solution of the reactor compo-

J. of Tung-Chi Univ., 2, pp 1-6 (1982) nent responses to the effects of random forces induced by

CSTA No 624-82.50 the turbulence of the coolant flow is presented. The com-
puter implementation of the model, applied to cohesive fuel
bundles, is demonstrated in the system with eight degrees of

Key Words: Underground structures, Natural frequencies freedom. The code ODEZ 1 is developed and numerical re-
sults are compared with experimental ones.

The natural frequency of a top slab (simplified as a simply-

supported beam) of an underground structure is studied by
theoretical analysis and model tests.

OFF-SHORE STRUCTURES

HARBORS AND DAMS

83-911
Dynamic Anaysis of Tension-Leg Platforms

83-909 J. R. Morgan and D. Malaeb
To Study the Dynamic Characteristics of Hydraulic Univ. of Houston, Houston, TX, Rept. No. NSF/

Structures by a Holographic Interferometr.e Method CEE-82033, 132 pp (Jan 1982)
Prj Qin Lee and Xing Yuan Shen PB83-100982

J Hydraulic Engrg., 3. pp 23-34 (1982)

CSTA No. 627-82.19 Key Words: Off-shore structures, Drilling platforms, Time

domain method

Key Words: Dams, Hydraulic systems, Holographic tech-
niques, Interferometric techniques A deterministic approach for the dynamic analysis of tension-

leg platforms subjected to wave forces and ground motion is
A general holographic interferometry for determining dy- described. A mathematical model is developed based on a
namic characteristics of hydraulic structures is presented, set of coupled nonlinear differential equations for sway,

6A
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surge, heave, pitch, roll, and yaw motions. A time domain mathematical model. The method described enables clear

analysis is selected for investigating the dynamic character- and obvious determination, the design parameters having a

stics of the anchored structure, decisive influence on handling of a tractor-semitrailer during

steady-state cornering.

0

83.912
Aspects of Soil-Structure-W'ater Interaction Problems 83-914
G.D Stefanou Spectral Analysis of Freight Car Truck Lateral Re-
Chair of Concrete Structures, School of Engrg., Univ. sponse
of Patras, Patras, Greece, Computers Struc., 16 (5), L.M. Sweet and A. Karmel
pp 629-638 (1983) 20 figs, 2 tables, 16 refs Dept. of Much. and Aerospace Engrg., Princeton

Univ., Princeton, NJ 08544, J. Dynam. Syst., Meas.
Key Words: Interaction: soil-structure, Underwater struc- Control, Trans. ASME, 104 (4), pp 297-304 (Dec
tures, Earthquakes, Seismic analysis 1982) 15 figs, 15 refs

The application of numerical methods, the finite element,
the finite difference and dynamic relaxation, for the solution Key Words: Freight cars, Railroad cars, Lateral response,

of problems in soil-structure interaction is considered. Some Interaction: rail-vehicle, Spectrum analysis

results of center line stresses, contact and radial stresses are
given for a plate of variable stiffness resting on a non-homo- Methods used to quantify the lateral response of freight car
geneous elastic half-space. Recent developments on the trucks to random track irregularity inputs are summarized.

analysis of foundations, joints and fluid systems are dis- Spectral analysis is applied to the results of an extensive -

cussed. The development of a fluid element for the analysis series of experiments using a one-fifth scale model of a truck

of fluid-solid systems and a new free-field element for earth- and half carbody, in which all inertial, friction, creep, and

quake analysis is presented. The introduction of relative stiffness forces are dynamically scaled. The repeatability

displacements in the equilibrium equations of interface and confidence limits for estimates of the spectral densities
elements is a!so described. of track inputs and truck response variables are determined.

The influence of forward velocity, truck internal friction,
and axle load on the dominant truck response modes is pre-
sented.

-. VEHICLE SYSTEMS

83-915
Vibration Testing of Railroad Tank Car Specimens

GR o N V HC E J.E. Harris and W.E. Pierce
(Also see No. 937)

National Space Tech. Labs., NSTL Station, MS,
Rept. No. DOT/FRA/ORD-82/28, 61 pp (May
1982)

83-913 PB83-105023
The IYaw Stability of Tractor-Semitrailer During
Steady-State Cornering Key Words: Tank cars, Railroad cars, Walls, Coatings, Vibra-
F VIk tion tests
High Technical College, Brno, Czechoslovakia, Stroj-
nicky Casopis, 33 (6), pp 729-743 (1982) 12 figs, Vibration tests of fireproof coatings were performed on

10 refs test specimens measuring 4 feet square. Specimens were
(In0Cech) simulations of railroad tank car sidewall panels. Samples of
(In Czech) fireproof coatings from three different manufacturers were

tested. The vibration test consisted of application of a pre- - -

Key Words: Articulated vPhicles, Cornering effects scribed vibration spectrum perpendicular to the test panels,
determination of natural resonances within the test fre-

This paper is concerned with the stability of motion of a quency range, and examination of the test specimens for

tractor-semitrailer during steady-state cornering using a linear deterioration or failure of the coatings.
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83-916 shire, UK, J. Aircraft, 20 (1), pp 34-41 (Jan 1983)
A Shakedown Analysis of Wiheel-Rail Contact Stress 18 f iqs, 2 refs
Problem "

Hongyao Wu and Yuren Cheny Key Words: Aircraft noise, Propeller noise, Noise measure-
J. China Railway Society,4 (1), np 76-83 (1982) ment, Aerodynamic loads, Dynamic tests, Model testing
CSTA No. 625.1-82.08

Experiments have been completed on a Dowty-Rotol four-
bladed R292 propeller at full-scale in a 24-ft anechoic tunnel

Key Words: Interaction: rail-wheel. Shakedown theorem and at quarter-scale on a geometrically similar model in a
1.5-m acoustic tunnel. Measurements were made of power,

The wheel-rail interaction, in nature, is nothing but a prob- torque, and thrust, simultaneously with microphone record-
lem of contact stress produced in a body subjected to re- ing of the propeller noise signal. Analysis of the third-octave
peated loads. A rational strength criterion of such a problem and narrow-band spectra are presented for a range of rota-
can be found only by a shakedown analysis on the theory tional speeds up to a blade-tip Mach number of 0.75, for an
of plasticity. In this paper, after the introduction of Hertz's extensive range of blade-angle settings, with tunnel airspeeds
elastic solution of wheel-contact stress, a shakedown analysis up to 50 m/s. The relevance of aerodynamic testing at
is made according to Melan's rule and a new criterion for airstream speeds approaching typical flight Mach numbers
wheel-rail strength design is proposed, is illustrated. Parametric formulas and fundamental theo-

retical frameworks for propeller noise prediction are dis-
cussed. 0

SHIPS

83-919
83-917 Cross-Coupling Between Longitudinal and Lateral -

Forward Speed Effects in the Equations of Ship Aircraft Dynamics in a Spiral Dive
Motion M. Velger and J. Shinar
L.R. Marshall, A.H. Nayfeh, and D.T. Mook Technion - Israel Inst. of Tech., Haifa, Israel, J.
Dept. of Engrg. Science and Mechanics, Virginia Aircraft, 20 (1), pp 21-26 (Jan 1983) 9 figs, 19 refs
Polytechnic Inst. and State Univ., Blacksburg, VA
24061, J. Sound Vib., 85 (3), pp 303-313 (Dec 8, Key Words: Aircraft, Longitudinal response, Lateral re-
1982) 1 fig, 1 table, 13 refs sponse, Aerodynamic loads

Key Words: Ships, Equations of motion, Energy methods, Spiral dive phenomenon, encountered mainly in light, un-
Damping coefficients swept wing, general aviation aircraft, is investigated. The

investigation was performed by a nonlinear five-degrees-of-
The explicit speed dependency of the coefficients in the freedom simulation of the aircraft response to elevator
linear equations of ship motion is determined from an deflection during a gliding turn. The simulation results
energy formulation of the problem as opposed to the usual indicate that this phenomenon is generated by an aerody-
strip-theory formulation. The results of the energy approach namic cross-coupling created owing to the dependence of the
are found to agree quite well with the results of three strip- rolling moment coefficient on the angle of attack. The paper
theory formulations regarding the speed dependency of the presents the mechanism of the development of the phe-
coefficients in the heave and pitch equations. nomenon, which is composed of three motions at almost

separate time scales: a fast longitudinal motion, a slowly
divergent lateral motion, and a combined kinematic response

of the aircraft.

AIRCRAFT
(Also see Nos. 932, 1081)

83.920
83-918 Novel Airborne Technique for A:- ft Noise Mea-
Propeller Noise at Model. and Full-Scale surements above the Flight Path
W.J.G. Trebble, J. Williams, and R.P. Donnelly T.A. Holbeche and AF. Hazel I

Royal Aircraft Establishment, Farnborough, Harnp- Royal Aircraft Establishment, Farnborough, Hamp-

41

41

6. - - - - - - -!



-0.

shire, UK, J. Aircraft, 20 (1), pp 50-57 (Jan 1983) apparatus is conceived with which an aircraft model is

12 figs, 9 refs forced in an orbital path while constrained to the fixed-
plane reference system. An exposition of the concept is
given and the potential advantages in captive model testing

Key Words: Aircraft, Noise measurement, Inflight testing and applications in flight mechanics are indicated.

Wing-shielding effects for a TriStar airliner in flight have been
deduced from a comparison of the engine noise measured
simultaneously above and below the flight path; the special-
ized technique developed for these experiments is described
and evaluated. Noise radiated upwards was monitored by 83.923
flying the aircraft beneath a large instrumented fiberglass A Model for Predicting Bird and Ice Impact Loads on
sphere suspended from a hovering helicopter; the sphere
incorporated a flush mounted pressure microphone and a Structures

battery operated telemetry system. Flyover noise at ground L.I. Boehman and A. Challita

level was recorded conventionally. Res. Inst., Dayton Univ., Dayton, OH, Rept. No.

UDR-TR-79-54, AFWAL-TR-82-2046, 96 pp (May

1982)
AD-A119 408

83-921 K
Aerodynamic Coefficient Identification of Time- Key Words: Aircraft, Bird strikes, Computer programs

Varying Aircraft System and Its Application This report describes a loading model for computation of

Tong Wang the pressure distribution exerted on surfaces during bird and

Acta Aeron. et Astron. Sinica, 3 (1), pp 67-76 (1982) ice impacts. Bird and ice impacts are considered as fluid

CSTA No. 629.1-82.09 dynamic in nature and are modeled as fluid jets impinging
on arbitrarily shaped three dimensional deformable surfaces.
A quasi-steady, potential flow analysis is applied to the

Key Words: Aircraft, Parameter identification technique, jet impact problem thereby reducing the impact problem
Aerodynamic characteristics, Time-dependent parameters to the problem of solving Laplace's equation. The surface

singularity technique is used to solve Laplace's equation. A
Aerodynamic coefficient identification for a time-varying computer program for computing pressure distributions on
aircraft system is studied. On the basis of practical mea- both rotating and non-rotating turbine engine components
surement in flight tests and by analyzing trend of the coeffi- is described.
cients in aircraft time-varying differential equations, it is
possible to transform the individual time-varying coefficient
into a known function multiplied by an unknown constant.
These unknown constants are referred to as undefined coeffi-
cients. With the aid of the Newton-Raphson method ex-
tended to the time-varying coefficient differential equa- 83-924
tions the undefined coefficients can be evaluated by itera- Noise of a Model Helicopter Rotor Due to Ingestion
tion calculation. In this way the complicated time-varying

aircraft identification can be carried out. of Isotropic Turbulence

R.W. Paterson and R.K. Amniet
United Technologies Res. Ctr., East Hartford, CT
06108, J. Sound Vib., ,5 (4), pp 551-577 (Dec 22,
1982) 13 figs, 1 table, 37 refs83-922

A New Concept for Aircraft Dynamic Stability Test- Key Words: Helicopter noise, Noise generation

ing

M.E. Beyers A theoretical and experimental investigation of the noise

Nati. Res. Council of Canada, Ottawa, Ontario, of a model helicopter rotor due to the ingestion of grid-
Canada,generated, isotropic turbulence is described. Simulated

forward flight and vertical ascent tests were performed
* figs, 2 tables, 9 refs

with a 0.76 m diameter, articulated model rotor. Far field
noise spectra and directivity were measured in addition

Key Words: Aircraft, Dynamic tests to inflow turbulence intensities, length scales and spectra.
Measured inflow turbulence statistics and rotor operating

A new approach to dynamic stability testing is introduced, parameters were employed in a theoretical procedure to

based on the concept of orbital fixed-plane motion. An predict turbulence ingestion noise spectra and directivity.

42



This theoretical formulation represented an absolute level MISSILES AND SPACECRAFT
prediction method in that empirical or adjustable constants
were not employed.

83.927
Hybrid Equations for Translational and Rotational
Motion of Flexible Spacecraft
PT.L.M. Vanwoerkum.

83-925 National Aerospace Lab., Amsterdam, The Nether-
Rotorcraft Blade Mode Damping Identification from lands, Rept. No. NLR-TR-81116-U, 77 pp (Sept 29,
Random Responses Using a Recursive Maximum 1981)
Likelihood Algorithm N82-31397
JA. Molusis
Ashford, CT, Rept. No. NASA-CR-3600, 50 pp (Sept Key Words: Spacecraft, Equations of motion

1982)
AD-A 119 612 Equations of motion of a generic spacecraft with a rigid

main body, and with flexible appendages, rotors, and jets on
or in the main body were obtained by hybrid coordinate

Key Words: Helicopters, Propeller blades, Modal damping, modeling. The equations were linearized to obtain the
Natural frequencies, Recursive methods motion equations of three-axis stabilized spacecraft. The

reduction of the exact motion equations to those describing
An on-line technique is presented for the identification of the motion of a multibody spacecraft, composed of rigid
rotor blade modal damping and frequency from rotorcraft main body with finite moments of inertia and of point

random response test data. The identification technique masses with zero moments of inertia, is outlined.

is based upon a recursive maximum likelihood (RML) algo-

rithm, which is demonstrated to have excellent convergence
characteristics in the presence of random measurement
noise and random excitation. The RML technique requires
virtually no user interaction, provides accurate confidence
bands on the parameter estimates, and can be used for con- BIOLOGICAL SYSTEMS
tinuous monitoring of modal damping during wind tunnel or
flight testing. Results are presented from simulation random
response data which quantify the identified parameter con-

vergence behavior for various levels of random exictation. HUMAN .

(Also see No. 1052)

83.928
83-926 A Study of General Aviation Community Noise
Helicopter Vibration Suppression Using Simple Impact and Annoyance . -

Pendulum Absorbers on the Rotor Blade J.E. Mabry
GA. Pierce and M.H. Hamouda MAN-Acoustics and Noise, Inc., Seattle, WA, Rept.
School of Aerospace Engrg., Georgia Inst. of tech., No. MAN-1045, NASA-CR-165945, 45 pp (Apr
Atlanta, GA, Rept. No. NASA-CR-3619, 140 pp 1982)
(Sept 1982) N82-31066
AD-A119467

- Key Words: Airports, Aircraft noise, Human response
Key Words: Helicopter vibration, Vibration control, Pro-

peller blades, Pendulums The study involved the selection of three airports which were
dominated by aircraft weighing 12,500 lbs or under and

The objectives of the present investigation are: develop a which were also undergoing a change relative to utilization.
mathematical model to represent the blade-pendulum system; Also, there was interest in airports with different utilization

find the dynamic response characteristics of the blade-pendu- levels so that effect of number of operations could be con-
lum system, using the transfer matrix method; determine sidered. In addition, there was a requirement to select air-

the optimum pendulum tuning to suppress the hub reactions; ports with communities in the surrounding areas which were

and conduct a parametric study of the optimum tuned con- exposed to aircraft operations noise. Noise annoyance re-
figuration. sponse data was obtained from available sources.

Ii
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83.929 Key Words: Knee (anatomy), Lumped parameter method,

Minimum Noise Impact Aircraft Trajectories Mechanical impedance
R.G. Melton

The use of mechanical impedance in the development of aPh.D. Thesis, Univ. of Virginia, 210 pp (1982) lumped parameter dynamic mathematical model of a human
048228602 knee-cap is described.

Key Words: Aircraft noise, Noise reduction, Human response

A method is developed for studying the feasibility of re-
ducing annoyance due to aircraft noise by modifying the ANIMAL
flight trajectories over a community. Numerical optimiza- ANIMA
tion is used to compute the optimum flight paths, based (See No. 1052)

upon a parametric form that implicitly includes some of the
problem restrictions. The other constraints are formulated
as penalties in the cost function. Various aircraft on multiple
trajectories (landing and takeoff) are considered. The modu-
lar design employed allows for the substitution of alternate MECHANICAL COMPONENTS
models of the population distribution, aircraft noise, flight M- ....

paths, and annoyance, or for the addition of other features
(e.g., fuel consumption) in the cost function. A reduction
in the required amount of searching over local minima is
achieved through use of the presence of statistical lateral
dispersion in the flight paths. ABSORBERS AND ISOLATORS

(Also see No. 1022)

83-930 83-932
Traffic Noise Measurement and Analysis in Jeddah Procedure for Evaluation of Engine Isolators for
A.! El Shark awy and A.A, Aboukhashaba Reduced Structure-Borne Noise Transmission
Mech Engrg. Dept., King Abdul Aziz Univ., Jeddah, J.F. Unruh

Saudi Arabia, Appl. Acoust., 16 (1), pp 41-49 (Jan Southwest Research Inst., San Antonio, TX, J. Air-
1983) 5 figs, 7 refs craft, 20 (1), pp 76-82 (Jan 1983) 13 figs, 2 tables,

8 refs

Key Words. Traffic noise, Experimental test data, Human
response

Key Words: Isolators, Vibration isolators, Engine mounts,

This paper presents measurements and analysis of traffic Aircraft engines, Noise reduction

noise in the residential area of Jeddah City. These measure-
ments are aimed to help in predicting the subjective response Analytical models of a general aviation aircraft engine, vibra-

to noise as a function of measured predicted sound levels. tion isolators, and engine mount structure are dynamically
Noise data were correlated to the individual respondent's coupled to an empirical model of the aircraft fuselage for the

Nois daa wre orrlatd t theindvidal espndet's purpose of developing a strucutre-borne interior noise trans-reaction. Linear regression analyses were performed between misson odelpLaboat or e teo r t rawi
nois exosue ad dissaisfctin rspose.mission model. Laboratory base tests of the aircraft with

isolators of various structural properties provided relative

isolator performance data for correlation of the analytical
model.

83-931

The Determination of Mechanical Parameters of the
Knee by Measuring Its Mechanical Impedance
E. Gra~ulis and V. Ragulskiene 83-933 -.
Kaunas Politechnical Institute, Kaunas, Lithuanian Vibration Isolation by Means of Air Damping
SSR, Vibrotechnika, 1 (39), pp 61-64 (1981) 2 figs, (Schwingungsisolierung mit einstellbarer Luftdamp.

1 table fung)
(In Russian) G. GO(rich and W. Settgast
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Feinwerk u vesstechnik, 90 (8), pp 407-410 (1982) aboard Navy aircraft. These foams are based on polyol mix-

10figs, 11 refs tures derived from poly(oxytetramethylene) glycol and
(In German) poly(oxypropylene)polyol. This report describes the effectthat changes in the basic polyol composition has on the

foam's vibration damping and mechanical properties.
Key Words: Vibration isolation, Damping

* Vibration isolation by means of low tuned foundations must
-. provide the best possible isolation against the high frequency

vibrations in the environment, as well as the damping of
random resonant vibrations. In this paper, vibration isolator
elements with air damping are described. The response of
these elements is compared with the isolation properties of 83-936
viscous dampers by means of transmission measurement. The Multiobjective Decision on Parameters of Sus-

pension System of Wheeled Vehicle
Jifa Gu and Junfang Gu
Acta Armamentarii,_, pp 30-37 (1982)
CSTA No. 623.4-82.03 2

83-934
Optimal Passive Frequency Response Control of Key Words: Suspension systems (vehicles), Optimum design
Large Vibrating Systems

Various control criteria in the suspension system of a vehicle

L. KitisI can be established according to the theory of random vibra-
Ph.D. Thesis, Univ. of Virginia, 104 pp (1982) tion. In this paper the description begins with optimization
DA8228609 of a mathematical model of a suspension system. The sus-

pension parameters are optimized by use of the multiobjec-

Key Words: Absorbers (equipment), Vibration absorption tive decision methods with results obtained from an elec-

(equipment), Optimization, Frequency response, Vibrating tronic computer.
structures

Computational frequency response optimization methods for
complex vibrating systems are developed using passive
control techniques. Methods suitable for discrete systems
with a large number of degrees of freedom are applied to
obtain optimal broadband response. Reanalysis and modal
techniques are used in the structural dynamic analysis phase 83.937
of the design algorithm and optimization is carried out by a Comparisons of Active, Passive and Semi-Active
feasible directions approach, Suspensions for Ground Vehicles

P. Boonchanta
Ph.D. Thesis, Univ. of California, Davis, CA, 230 pp
(1982)
DA8227859

83.935
Polyurethane Foams for Aircraft Shock Mounts. Key Words: Suspension systems (vehicles), Active isolation,

Semiactive isolation, Passive isolation, Active damping,
IV. Other PolyolsMorcle
J.V. Duffy
Naval Surface Weapons Ctr., Silver Spring, MD, The comparison study is made of active, semi-active and

Rept. No. NSWC/TR-82-176, SBI-AD-F500 070, passive suspension systems. A state-of-art review is pre-
29 pp (June 1982) sented and the discussion includes the optimization of aA 9 39 single-degree-of-freedom (SDOF) suspension system, its
AD-A 119 399 implementation and design evaluations. Different types of

damping mechanism are also discussed. The concept of
Key Words: Shock absorbers, Energy absorption, Airborne damping controllability is introduced and the eigenvalue - -

equipment response, Foams movement due to damping parameter variations is consid-
ered. The influences of different types of damping in the

A number of polyether polyurethane flexible foams are frequency transmissibility of both the SDOF and 2DOF
being developed as shock mitigatorsfor electronic equipment systems are studied.-
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TIRES AND WHEELS Natural frequencies and normal modes of a packeted bladed
disc were calculated using a three-dimensional finite element
model. These results are compared with a similar study con-

83-38 ducted on just one packet of blades fixed at base.83.938
An Analysis of Tire-Noise-Generating Mechanisms
on Dry and Wet Road Surfaces - Part 2 (Unteru-

*"i chung der Entstehungamechaninen von Reifena-
F II.brolgeriuschen bei Trockenheit und Nisse - Tedl 2) 83-941

* ~ W. Liedl, E. Kohler, and R. Eberspacher The Effects of Hull Pitching Motions and Vaves on

Goethestrasse 43, 7261 Ostelsheim, W. Germany, Periodic Propeller Blade Loads
Automobiltech. Z., 84 (12), pp 645-648 (Dec 1982) S.D. Jessup and R.J. Boswell

6 figs David W. Taylor Naval Ship Res. and Dev. Ctr.,

(In German) Bethesda, MD, Rept. No. DTNSRDC-82/093, 65 pp

(Sept 1982)
Key Words: Tires, Noise generation, Interaction: tire-pave- AD-Al 19 511
ment -

Key Words: Blaics, Propeller blades, Marine propellers,
The state-of-the-art of tire noise on wet road surfaces is Wave forces, Periodic excitation
presented. It is influenced primarily by high levels of acoustic
pressure above the frequency of 1 kHz. Fundamental investigations were made of the effects of

periodic hull pitching motions and waves on the periodic
loads on propeller blades and bearings. These periodic loads
were measured during carefully controlled model experi-
ments in which the periodic hull pitching motions, regular

BLADES waves, and relative phase of the hull pitching to the wave
(Also see Nos. 926, 1057) encounter were systematically and independently varied.

The periodic blade loads were calculated using trochoida"
wave velocity profiles, and representation of the propeller'
based on a quasi-steady method.

83-939
Shock Wave Boundary Layer Interaction in Compres-
sor Cascades
Shen Yu BEARINGS
Acta Aeron. et Astron. Sinica,_3 (1), pp 45-49 (1982) (Also see Nos. 1050, 1051)
CSTA No. 629.1-82.06

Key Words: Cascades, Blades, Compressor blades, Interac- 83-942
tion: shock waves-boundary layer

Characteristics of Squeeze Air Film Between Non-

It is shown by calculation and analysis that the main form parallel Plates
of interaction in compressor cascades is the interaction be- H. Takada, S. Kamigaichi, and H. Miura
tween shock wave and turbulent boundary layer in channels. Dept. of Mech. Engrg., Univ. of Tokyo, Tokyo,

113 Japan, J. Lubric. Tech., Trans. ASME, 105 (1).
pp 147-152 (Jan 1983) 13 figs, 4 refs

Key Words: Bearings, Squeeze-film bearings, Gas bearings,I
83-940 Dynamic response

* Vibrational Characteristics of Packeted Bladed Disc
M. Singh and D. Schiffer The dynamic pressure in a squeeze film and the air flow

McGraw Edison Co., Wellsville, NY, ASME Paper No. through the film were analyzed experimentally and theo-
retically. The dynamic pressure was measured in a squeeze

82-DET-137 film between two rectangular plates with a small pressure

transducer. Approximate solutions for the rectangular
Key Words: Blades, Disks (shapes), Natural frequencies, squeeze film were obtained analytically. The results were
Mode shapes, Finite element technique valid for small excursion ratios.

46

_" *1



- * *- .. --

83-943 Key Words: Bearings, Gas bearings, Stiffness coefficients,

Influence of Gas Inertia Forces Generated Within Damping coefficients, Perturbation theory, Finite difference

the Stabilizing Restrictor on Dynamic Characteris- technique

tics of Externally Pressurized Thrust Gas Bearings This paper reports on dynamic characteristics of a T-shapod
(Ist Report, Cae of Laminar Flow at the Capillary groove bearing analyzed by the small perturbation method
Restriction) and results of an investigation by the modified finite differ-

Y. Haruyama and H. Mori ence method, which can rationally express any bearing
Toyama Univ., 1-1, Nakagawa-Sonomachi, Takaoka, surface division, including both groove and land parts, byJoaa ni , JSME, 25 (210), pp 2030-2038 (Dec only one grid. Based on these calculated results, design
Japan, Bull. JSME, 25 (210), pp 2030-2038 (Dec criteria are given for a high performance bearing with high
1982) 18 figs, 9 refs stiffness and high damping values. Stability thresholds are

also calculated.

Key Words: Bearings, Gas bearings, Stiffness coefficients,
Damping coefficients

The influence of gas inertia forces generated within the
stabilizing restrictor on the dynamic characteristics of ex-
ternally pressurized circular thrust gas bearings with a sta- 83-946

bilizer is investigated theoretically and experimentally. Analysis of Externally Pressurized, Double-Pad, Gas 0
From comparison with the experiment, it is concluded that Porous Thrust Bearing
the influence on the dynamic characteristics is considerable, K.H. Wu and C. Cusano
and the presented analysis yields good predictions for both Univ. of Illinois at Urbana-Chawoaign, Urbana, IL
the bearing stiffness and the damping coefficient in a wide
range of designing conditions. 61801, J. Lubric. Tech., Trans. ASME, 105 (1), pp

113-119 (Jan 1983) 14 figs, 9 refs . -

. Key Words: Bearings, Gas bearings, Porous materials, Stiff-

ness coefficients

83-944 The local capacity and stiffness of double-pad circular and

Gas-Lubricated Foil Bearings for Heat Pumps with rectangular porous gas bearings are analytically studied.

Counter-Rotating Heat Exchangers Design curves for load capacity and stiffness versus static

H. Hesmat bearing numbers, for different supply pressures and eccen-

Mechanical Technology, Inc., Latham, NY, ASME tricity ratios, are given. The load capacity and stiffness of
both bearings reach a maximum value at some bearing

Paper No. 82-DET-139 numbers and then decrease. A comparison between the

load capacity and stiffness of single and double-pad gas

Key Words: Bearings, Foil bearings, Gas bearings bearings is made.

This paper presents the development work of counter-ro- "
tating, high-speed foil bearings as applied to a Rankine cycle,
gas-fired heat pump under development for a residential ap-
plication. The system is unique in that it uses two refrigerant
fluids and in that it consists of two rotating elements: a high- 83-947
speed turbomachine core and a low-speed element. Predicting the Effects of Lubricant Chemistry on

Bearing Fatigue Life
R.E. Cantley

The Timken Co., Canton, OH 44706, ASLE, Trans.,

426(1), pp 80-86 (Jan 1983) 3 figs, 10 refs
83-945

A Study on Characteristics of Surface-Restriction Key Words: Bearings, Fatigue life, Lubrication

Compensated Gas Bearing with T-Shaped Grooves
K. Kogure, R. Kaneko, and K. Ohtani A method for predicting the effects of lubricant chemistry

Musashino Electrical Communication Lab., Nippon on bearing fatigue life is evaluated. The method is based on a
correlation that is developed from wear test data, obtainedTelegraph and Telephone Public Corp., 3-9-11, Mido- with a ring-on-block tester, and full-scale bearing life test

ri-cho, Musashinoshi, Tokyo, Japan, Bull. JSME, data. The correlation reveals that the degree of wear is

25 (210), pp 2039-2045 (Dec 1982) 18 figs, 5 refs inversely proportional to bearing fatigue life. The relationship
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between wear and bearing life is developed by using both 83-950
light- and heavy-viscosity base oils, single- and multicompo- Dynamics of Pivoted.Pad Journal Bearings, Including
nent-additive formulations, and various commercial lubri- Pad Translation and Rotation Effects
cant formulations. K.E. Rouch _ _

Allis-Chalmers Corp., Milwaukee, WI 53201, ASLE, S
Trans., 26 (1), pp 102-109 (Jan 1983) 7 figs, 2 tables,
12 refs

83-948
A Comparative Study of Some Two-Lobed Journal Key Words: Bearings, Journal bearings, Tilting pad bearings,

Bearing Configurations Translational response, Rotatory inertia effects

M. Malik Pivoted-pad journal bearings are commonly applied to high-
Univ. of Roorkee, Roorkee 247 672, India, ASLE, speed rotating equipment because of their potential for

Trans., 26 (1), pp 118-124 (Jan 1983) 10 figs, 1 stable operation. Analysis of such bearings is complicated
table, 11 refs by the ability of each pad to pivot as the shaft is displaced,

and to translate radially due to pivot flexibility. This leads
to dependence of linearized stiffness and damping coeffi-

Key Words: Bearings, Journal bearings cients on shaft vibrational frequency, as well as shaft rota- "
tional frequency. Pad inertia and mass effects also couple

The two-lobed configLrations considered for the present in
study are the elliptical bearing, offset-halves bearing, and

large bearings. This paper describes an approach to combinetwo other configurations which are geometrical variations thabvefcswihhepdsemltcnquotn
the above effects with the pad assembly technique often

of the first two bearing forms. A comparison of their perfor- used to develop bearing properties. A reduced matrix can be
mance characteristics is obtained by theoretical analysis. It

is shown that, unlike elliptical and offset-halves bearings,developed once a vibrational frequency is assumed. The
which have only limited range of effective dynamic perfor- approach provides a flexible, yet computationally efficient,whic hae oly imitd rngeof ffetivedynmicperor- means of obtaining bearing properties for rotor dynamics

mance, a two-lobe configuration can provide consistently calculations.

good dynamic performance over a wide range of load condi- clatn

tions.

83-951
Dynamic Behavior of a Journal Bearing in a Planet

83-949 Gear

The Analysis of Hydrodynamic Journal Bearings J.L. Nikolajsen and M. Botman
Using Non-Newtonian Lubricants by Viscosity Pratt & Whitney Aircraft of Canada Ltd., Longueuil,Averaging Acroe the Film Quebec J4K 4X9, Canada, ASLE, Trans., 26 (1), pp
M. Malik, B. Dass, and R. Sinhasan 87-93 (Jan 1983) 4 figs, 2 tables, 4 refs

Univ. of Roorkee, Roorkee 247 672, India, ASLE,
Trans., 26 (1), pp 125-131 (Jan 1983) 9 figs, 2 tables, Key Words: Bearings, Journal bearings, Planet gears, Com-
14 refs puter programs

The dynamic analysis of the journal bearing which supports
Key Words: Bearings, Journal bearings, Hydrodynamic bear- the planets of an epicyclic gear stage is described, The analy- - .-

ings, Lubrication sis includes an assessment of the damping characteristics of
the bearing, the stability, and the response of the planet to

The analysis of hydrodynamic bearings using non-Newtonian gear mesh interactions between the sun, the planet, and the
lubricants is presented using a distinctly different approach. ring gear. A digital program is developed which provides
By integral averaging of the shear strain rate across the film, the numerical solution of the equations of motion bv for-
an averaged viscosity, which is only a function of the coordi- ward integration in time. The i-il! nonlinear expressions are
nates along the film, is defined. This makes it possible to used for both the hydrodynamic bearing forces and the
apply the usual form of Reynolds equation. The steady-state gear mesh interaction forces.
pressure distribution is established by an iteration scheme
which refines the viscosity field in successive steps. The
performance characteristics results obtained from the analysis
for a plane journal bearing with non-Newtonian lubricant 83-952
following cubic shear stress law, compare very well with the The Significance of the Effective Vscosty in Non- -

experimental and theoretical results available in the published
literature. stationary Loaded Journal Bearings
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R. Langheim and W.J. Bartz Univ., Ithaca, NY 14853, J. Lubric. Tech., Trans.
Inst. for Petroleum Res., D-3000 Hannover, W. ASME, 105 (1), pp 1-12 (Jdn 1983) 13 figs, 13 refs
Germany, ASLE, Trans., 26 (1), pp 69-79 (Jan
1983) 21 figs, 10 refs Key Words: Bearings, Cylindrical bearings, Optimization,

Dynamic response "
Key Words: Bearings, Journal bearings, Lubrication, Vis- The finite element formulation for regular cylindrical bear-
cosity ings is extended to include irregular (noncylindrical) bearing

For pure hydrodynamic conditions in nonstationary loaded surfaces. The optimum bearing shape is sought for a specific

journal bearings, the viscosity characterizes the behavior of duty cycle with a constant load and sinusoidal angular
displacement. The optimization is done with a view to maxi-

lubricants. Whereas the viscosity of Newtonian fluids changesFor the purpose of
with temperature and pressure, non-Newtonian lubricants

are also affected by shear rate. These physical effects are not optimization a one-dimensional cylindrical bearing is con-

constant in circumferential and axial direction of a journal sidered. The optimum among all elliptical shapes is found

bearing. They form a definite viscosity distribution, which to combine a specifically elliptical sleeve and a perfectly

will be permanently changed by the varying conditions of circular journal.
dynamically loaded bearings. It is the object of this paper to
define an effective value of viscosity concerning all these
effects. Thus, determined effective viscosity is the basis of
calculations which shall produce a better correlation to real
conditions in journal bearings. 83-955

The Effect of Air Bubbles in Lubricating Oil on the
Static and Dynamic Characteristics of Friction
Bearings (Einfluss des Lufthlasengehalts im Schmierol
auf die statischen und dynamischen Gleitlager.Kenn.

83-953 werte)

Dynamic Analysis of Rupture in Thin Fluid Films. J. Kici".ski

I-A Noninertial Theory Jet Engine Institute of the Polish Academy of Sci-

C.HT. Pan ences, Gdansk, Poland, Konstruktion, 3.4 (12), pp

Columbia Univ., New York, NY 10027, J. Lubric. 479-483 (Dec 1982) 8 figs, 7 refs .."..

Tech., Trans. ASME, 105 (1), pp 96-104 (Jan 1983) (In German)

4 figs, 14 refs
Key Words: Bearings, Lubrication

Key Words: Bearings, Lubrication, Cavitation, Transient re- A mathematical model for the description cavitation in
sponse lubricating oil is presented. The pressure distribution in the

entire cavitated lubricant film; i.e., in the range of positive
A noninertial theoretical model for the dynamics of film pressure and in the cavitation zone, is determined by means
rupture is formulated. Under the transient condition, move- of a modified Reynolds equation. The static and dynamic
ment of the rupture boundary is governed by the condition characteristics of bearings obtained by this model are com-
of flow continuity between the film flux and adhered film pared with the calculation results for Reynolds boundary
transport in the cavitation domain. The traditional Swift- conditions. In this study the time-dependent viscosity of the
Stieber condition for film breakup is shown to be valid upon mixture is elsc taken into consideration.
reaching steady-state. Generalization is extended to allow
consideration of two sliding surfaces and the pure squeeze-
film. The possibility of subcavitation film pressure is shown
to result in dry regions in the cavitation domain.

83-956
Approximation Methods for the Design of Non-
vibrating Plane Rectangular Air Bearings (Niherungs-
verfahren zur Dimensionierung schwingungsfreier

83-954 ebener rechteckiger Luftlager)
Effect of Surface Ellipticity on Dynamically Loaded H. Donat
Cylindrical Bearings VEB Carl ZeissJENA, East Germany, Feinger;tetech-

P.K. Goenka and J.F. Booker nik, 31 (10), pp 452-457 (1982) 9 figs, 1 table, 6 refs

Sibley School of Mech. and Aerospace Engrg., Cornell (In German)
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Key Words: Bearings, Fluid-film bearings, Design techniques The equations for the dynamic analysis of a moving magnetic

belt excited by ultrasonic mechanical vibrations, are investi-
A simple method for the design of air lubricated plane gated. The accuracy of the method is illustrated.
rectangular air bearings is presented. Such bearings are
characterized by low friction, high accuracy, silence, low
wear and cleanliness in operation. They are particularly
suitable in the manufacture of precision instrumentation.

GEARS
(Also see No. 957)

83-957
A Survey of Applications of EHL on Machine Ele- fly5drodynamic Axial Force Transmission in iligs "

mensts Speed Drive Shafts (Hydrodynamische Axiakraft-
K. Holmberg "bertragung bei Wellen schnellaufender Getriebe)
Metals Lab., Technical Research Centre of Finland, H. Langer

SF-02150 Espoo 15, Finland, Tribology Intl., 15(3), J.M. Voith GmbH, Heidenheim, Germany, Konstruk-
pp 123-131 (June 1982) 15 figs, 63 refs

tion, 34 (12), pp 473-478 (Dec 1982) 14 figs, 5 refs
(In German) S

Key Words: Bearings, Rolling contact bearings, Gears, Elasto-
hydrodynamic properties, Lubrication"

Key Words: Gears, Power transmission systems

Concentrated contacts in motion are found in most mechani-
cal machines. The elasto-hydrodynamic lubrication (EHL) The recent rising requirements for compressors and steam
theory deals with the lubrication of moving concentrated turbine installations have renewed the interest in "pressure

contacts. The first important successful application of EHL cam" (Druckhamm. a mechanical element developed about
was to rolling contact bearings, The theory can today be fifty years ago. The paper shows how modern calculation

used by designers for optimizing bearing design and pre- methods meet these requirements. Instructions for the design

dicting bearing life, power loss, temperature and dynamic of various pressure cams and their applications, as well as.

behavior. The application of EHL to gearing is more compli- for the design of pinion shafts for these pressure cams are

cated. The simplified film thickness calculation methods for given,
gears offer a practical way of making a rough estimation of
the risk of failure. Methods for calculating the film thickness
in the difficult transient contact conditions and along the •

gear contact have recently been developed. The application CLUTCHES
of EHL to the transient conditions in a cam and tappet

contact is promising.

83-960
Transmission Characteristics of Electromagnetic Lam-

BELTS inated Clutches (Untersuchungen zum Ubertragungs-
verhalten von Elektromagnet-Lamellenkupplungen)
J. Hennig, B. Kuhnast, and M. Woelk

Technische Universitat Dresden, German Dem. Rep.,
83-958 Maschinenbautechnik, 31 (12), pp 546-550 (1982)
Investigation of the Dynamic Equations for a Flexible 6 figs, 5 refs
Belt, Embracing with a Small Corner Vibrating (In German)
Surface
P. Varanauskas and V. Nenorta Key Words: Clutches, Design techniques

Kaunas Politechnical Institute, Kaunas, Lithuanian

SSR, Vibrotechnika, 1 (39), pp 109-112 (1981) 1 Transmission characteristics of electromagnetic laminated

fig, 6 refs clutches are described mathematically. Thus, the motion

(In Russian) caused by the clutch-brake combination and the response
of the drive system can be evaluated in the design phase.
The results of the dynamic simulation and the measuied

Key Words: Belts (moving), Magnetic tapes, Moving strips, motion are in close agreement. Two problems are also dis-
Ultrasonic vibration cussed: the step angle generated by step motion cannot
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be exactly reproduced; and the size of the accelerations and tischer Wellenkupplungen mit viskoelastischen Uber-

disturbances does not always agree with motion require- tragungeelementen)
ments. F Leistner and E. Kurras

Technische Hochschule "Otto von Guericke" Mayde-
burg, German Dem. Rep., Maschinenbautechnik, '
31 (12), pp 533-536 (1982) 9 figs, '3 tables, 11 refs

COUPLINGS (In German)

Key Words: Couplings, Flexible couplings, Torsional response ,

83-961
Size Selection of Torsionally Fexible Couplings The new demands and characteristics of torsionally flexible

--o r reona e Kpoun )s couplings are described. The various metallic and nonmetallic " *e
(Zur Grosaenauswalhl drehnaehgiebiger Kupplungen) transmission elements are discussed.
W. Gnilke
Bergakadernie Freiberg, German Dem. Rep., Mas-
chinenbautechnik, 31 (12), pp 537-540 (1982) 7 figs
(In German) FASTENERS

)Also see No. 1052) O
Key Words: Couplings, Flexible couplings

Methods and data for the selection of torsionally flexible
couplings for driving systems, where they are subjected to i
stationary vibrations and square wave collisions, are pre- 89
sented. The relationship between the theoretical models An Evaluation of Acoustic Emission for the Detec-
of machine dynamics and the structural design parameters tion of Defects Produced During Fusion Welding of 2
is investigated. Numerical examples are used to illustrate Mild and Stainless Steels 40
this relationship. P.G. Bentley, D.G. Dawson, and D.W. Prine

Risley Nuclear Power Dev. Labs., UKAEA (Northern
Div.), Risley, Warrington WA3 6AT, UK, Non-De-
structive Testing Intl., 15 (5), pp 243-249 (Oct 1982)

83-962 7 figs, 5 tables, 4 refs

The Effect of the Anisotropy of Couplings on Ma. Key Words: Welded joints, Steel, Failure detection, Acoustic
chine Vibrations emission
G. Maiorov
Vibrotechnika, 1 (39), pp 21-28 (1981) 5 figs, 7 refs Acoustic emission is being evaluated for the detection of
(In Russian) defects during fusion welding. In these trials, both the

US-GARD and UKAEA.RNL equipments were used to
monitor deliberately introduced defects during welding of

Key Words: Couplings, Rigid couplings, Rotating machinery, mild steel and stainless steel plates. The plates were then
Anisotropy, Parametric vibration examined by conventional non-destructive testing methods -q

to establish the presence of the intentional and some non-
The effects of anisotropy of rigid couplings on the vibration intentional defects, and the results compared with the indi-
of rotating machinery in the presence of system defects are cations given by acoustic emission.
studied theoretically and experimentally, The theoretical
expressions for the determination of parametrical vibrations
are given. The theoretical results were confirmed by experi-
ment.

VALVES

83-963 83-965

Aspects of Further Development of Torsionally Flex- An Analytical Study of the Dynamics and Stability
ible Shaft Couplings with Visco-Elastic Transmission of a Spring Loaded Safety Valve
Elements (Aspekte der Weiterentwicklung drehelas- A. Singh
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EPH l1 P,iI(, Ai r CA N ,.I E nJgJ. Des 72 (2), ll Key Words: Cam followers, Dynamic tests, Experimental

147 2u4 ( t St 11, 1 982) 14 is, 8 rits test data

This paper is concerned with filling two gaps in the cam-design field: the absence of adequate measurements of the

dynamic response of cam-follower systems and the need for
Spring loaded self-actuating safety valves are employed as the development of a predictive dynamic model for both
part of the overpressure protection systems in various indus- normal and pathological system behavior. Part I presents the
trial applications. In order to design and predict their perior- results of basic experiments on the dynamic response of a
mance it is necessary to study the dynamic behavior of the modern, high-speed cam-follower system. These data are
valve over a range of fluid and system conditions. A one- believed to be the most comprehensive available in the
dimensional model has been developed to study the effects
of different valve parameters such as the spring-mass charac- openrlitratureundrcandino bested resposearch indvet-
teristics, geometry of internal parts, adjustment ring settings, gators both in understanding system response and in devel-
bellows etc. which influence the dynamic behavior and
stability of the valve. Analytical results for steam flow
conditions are presented to demonstrate the relative effects
of these parameters on the valve opening time, maximum
lift, blowdown (upstream pressure differential between the
valve opening and closing) and any oscillations of the valve 83-968
stem. An Experimental and Analytical Investigation of the

Dynamic Response of High-Speed Cam-Follower
Systems-- Part II: Experimental Investigation
A.P. Pisano and F. Freudenstein

83-966 Xerox Corp., N. Tarrytown. NY, ASME Paper No.

Cavitation Noise from Butterfly Valves 82-DET-136
W.J. Rahmeyer
Colorado State Univ., Fort Collins, CO 80523, NucI. Key Words: Cam followers, Springs, Continuous parameter

method, Mathematical models
Engrg. Des., 72 (3), pP 297-301 (Oct 1, 1982) 1 fig, m

3 tables, 7 refs Part II describes the development of a predictive dynamic

model of a high-speed cam-follower system in which the

Key Words: Valves, Noise generation, Cavitation noise spring is modeled as a distributed-parameter element. The
dynamic response requires the solution of a coupled set of

Cavitation in valves can produce levels of intense noise, differential equations, one ordinary and one partial. The

This paper discusses and presents experimental data for the dynamic model has the unique capability of faithfully

cavitation noise limit as well as the cavitation limits of reproducing the effect of the higher harmonics of the cam

incipient, critical, incipient damage, and choking cavitation lift curve on system performance. The model is capable of

for butterfly valves. The main emphasis is on the design accurately predicting both normal system response as well

limit of cavitation noise, and a noise level of 85 decibels was as pathological behavior associated with the onset of toss, o N

selected as the noise limit. Tables of data and scaling expo- bounce, and spring surge.

nents are included for applying the design limits for the
effects of upstream pressure and valve size.

STRUCTURAL COMPONENTS 71%
CAMS

83-967 CABLES
An Experimental and Analytical Investigation of the
Dynamic Response of High-Speed Cam-Follower
Systems - Part 1: Experimental Investigation 83-969
A.P. Pisano and F. Freudenstein Constant Twist Deformations of Cables
Xerox Corp., N. Tarrytown, NY, ASME Paper No. I.G. Tadjbakhsh
82-DET-135 Dept. of Civil Engrg., Rensselaer Polytechnic Inst.,
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Troy, NY, Intl. J Engrg Sci., 21 (3), pp 263-268 Equations of motion for a beam carrying a channel of free
1983) 2 figs, 8 refs surface liquid of rectangular cross section have been formu-

lated and solved analytically in closed form for the case
where the beam is simply supported and the liquid is con-

Key Words: Cables, Rod Three dimensional problems, nected at both ends to large reservoirs, Various special situ-
ations are discussed and effects that govern the interactionare pointed out. _

The 3-dimensional constant twist deformations of cables

and rods of symmetrical sections are considered. It is shown
that under the stated conditions, certain reductions can be
achieved. The specific example of stability of helical equilib-
rium configuration is analyzed.

83-972 0
Consistent Mass Investigation of the Coupled Flexure

BEAMS Torsion Vibration of Beams

lAlso see Nos. 995, 1052) M. Mobremn
Ph.D. Thesis, Univ. of California, Santa Barbara, CA,

118 pp (1982)

83-970 DA8224647

Integrating Matrix Formulations for Vibrations ofIntegating Meatrix I nling eEfforctsbrftionsen Key Words: Beams, Flexural vibration, Torsional vibration,
Rotating Beamns Including the Effects of Concen- Natural frequencies

trated Masses
V D Lakin This research aralyzes the coupled natural frequencies of a

Uld [t)ninion Univ Res. Foundation, Norfolk, VA, beam for bending and torsion by consistent mass (matrix)

Hpljt No NASA-CR-165954, 17 pp (June 1982) method. The solutions of homogeneous differential equations

N82 ~32008 governing the problem of static uncoupled bending and
torsion are used as the shape functions for bending and tor-
sion respectively for the consistent mass and stiffness ma-

Key Words. Beams, Rotating structures, Matrix methods trices. A series of computer programs were written to solve
the problem by the consistent mass method, finite difference

By expressing partial differential equations of motion in method and also by a lumped mass method.
matrix notation, utilizing the integrating matrix as a spatial
operator, and applying the boundary conditions, the resulting
ordinary differential equations can be cast into standard
eigenvalue form upon assumption of the usual time depen-
dence. As originally developed, the technique was limited
to beams having continuous mass and stiffness properties
along their lengths. Integrating matrix methods are extended 83-973
to treat the differential equations governing the flap, lag, or Vibration and Stability of Sandwich Beams with O
axial vibra'3ns of rotating beams having concentrated Elastic Bonding
masses. S. Chonan

Dept. of Mech. Engrg., Tohoku Univ., Sendai, Japan,

J. Sound Vib., 85 (4), pp 525-537 (Dec 22, 1982)
7 figs, 1 table, 17 refs

83-971 ... Jl
Key Words: Beams, Sandwich structures, Cantilever beams,

On the Natural Frequencies and Modes of Beams Elastic core-containing media, Flexural vibration, Longi-

Loaded by Sloshing Liquids tudinal vibration, Flutter, Natural frequencies

W Soe del
1)( hool - Mecr- Engrg., Purdue Univ., West Lafay- This paper is a study of the vibration and stability of sym-

+ tit,, IN 47907, J. Sound Vib., 85 (3), pp 345-353 metrical sandwich cantilevers with elastic bonding. Numeri-

(Di- 8. 1982) 3 figs, 4 ruts cal results are given for a beam composed of FRP face layers
and a syntactic-foam core layer. It is shown that the diver-
gence and the flutter type instability loads, as well as the

Key Words. Beams, Fluid-induced excitation, Sloshing, natural frequency, are affected considerably by the stiffness
Natural frequencies, Mode shapes of the interface bond.
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83-974 It is shown that the natural frequencies in the lateral vibra-

Dynamic Coefficient of a Two-Layered Thick Beam tion of a beam having a circular hole, irrespective of the

with Imperfect Bonding modes and its support conditions, vary with the position of
the hole. The natural frequencies were computed according

S. Chonan to Rayleigh's method using the deflection curves obtained &

Dept. of Mech. Engrg., Tohoku Univ., Sendai, Japan, by modifying the normal functions for the beam without a

J. Sound Vib., 85 (4), pp 539-550 (Dec 22, 1982) hole. The theoretical results were in good agreement with

6 figs, 9 refs experimental results up to the first three natural frequencies,

Key Words: Beams, Layered materials, Bonded structures,
Elastic foundations, Impulse response, Transverse shear
deformation effects, Rotatory inertia effects

83-977
This paper is concerned with the impulse response of a two- Behaviour of Portal and Strut Types of Beam-Col-
layered prestressed beam with flexible bonding resting on an
elastic foundation. Two dissimilar layers of the beam are Uflfnns

assumed to bend according to the Timoshenko beam theory. D.J Han and W.F. Chen
Numerical results are given for simply supported beams School of Civil Engrg., Purdue Univ., West Lafayette,
subjected to a uniformly distributed step load. IN 47907, Engrg. Struc.,_5 (1), pp 15-25 (Jan 1983)

22 figs, 20 refs

Key Words: Beam-columns, Tubes, Struts, Finite segment

83.975 method, Influence coefficient method, Cyclic loading

Parametric Vibrations of a Horizontal Beam with a A numerical procedure combining the finite segment method 4

Concentrated Mass at One End with the influence coefficient method has been developed
H, Saito and N. Koizumi for cyclic inelastic analysis of steel tubular beam-columns.

In this paper, extensive numerical studies of the behavior
Dept. of Mech. Engrg., Tohoku Univ., Sendai, Japan, of portal and strut-types of beam-columns under monotonic
Intl. J. Mech. Sci., 24 (12), pp 755-761 (1982) 6 and cyclic loadings are made, using the computer model

figs, 1 table, 5 refs developed, These studies confirmed the suitability of the
numerical procedure proposed. Comparisons have also been

Key Words: Beams, Mass-beam systems, Parametric vibration, made with the results of tests on actual members, providing

Periodic response the needed confirmation of the validity of the method.

This investigation treats the steady state response of para-
metric vibration of a simply supported horizontal beam,
carrying a concentrated mass at one end and subjected to a
periodic axial displacement excitation at the other end CYLINDERS
under the influence of gravity. Non-linear terms arising
from longitudinal inertia of a concentrated end mass and
beam elements are included in the equation of motion. 83-978

Radiation from a Dislocation Oscillating in a Circular

Cylinder
A.I. Beltzer

83.976 School of Aerospace, Mechanical and Nuclear Engrg.,

On a Certain Property of the Natural Frequencies in Univ. of Oklahoma, 865 Asp Ave., Room 212, Nor-

the Lateral Vibration of a Beam Having a Circular man, OK 73019, Intl. J. Engrg. Sci., 21 (2), pp 165-

Hole 170 (1983) 3 figs, 20 refs
M. Kataoka

Chiba Inst. of Tech., Narashino, Japan, Bull. JSME, Key Words: Cylinders, Acoustic emission, Resonant response 0 .
2.5 (210), pp 1961-1968 (Dec 1982) 12 figs, I table,25 (2 , pThe exact closed-form solution is derived for standing waves

4 refs due to an oscillating screw dislocation which is located in a

circular infinite cylinder. The resonance behavior of the
Key Words: Beams, Hole-containing media, Natural fre- emitted waves and the effect of enery losses are explicitly
quencies, Lateral vibration shown.
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FRAMES ANDARCHES J. of Building Structure, 3 (3), pp 46-55 (1982)
CSTA No. 624-82.28

837 Key Words: Frames, Reinforced concrete, Seismic design83-9790

Recent Research on Eccentrically Braced Frames The importance as well as the necessity of the task of aseis-

E.P. Popov mic strengthening of existing structures in earthquake zones
Dept. of Civil Engrg., Univ. of C Iifornia, Berkeley, is elucidated. Basic principle and different strengthening

measures are presented and discussed as a guidance for theCA, Engrg. Struc., 5 (1), pp 3-9 (Jan 1983) 18 figs, aseismic strengthening of reinforced concrete frame struc-
18 refs tures. Some useful formulas for aseismic strengthening design

Key Words: Frames, Braces, Steel, Joints (junctions), Seismic based upon relevant experiments are also given.

design

Recent research developments on eccentrically braced steel
frames for seismic design are reviewed. The emphasis is
placed on the design of links, which are short sections of 83-982
beams between columns and braces, and similar elements Analytical Study of Irregular R/C Structures Sub-
at eccentric joints. The review includes some highlights of jected to In-Plane Earthquake Loads
the latest experiments with one-third scale models employing M. Saiidi and K.E. Hodson, Jr.

different eccentric bracing schemes, an updated classification
of links, and special design requirements for different types College of Engrg., Univ. of Nevada, Reno, NV, Rept.
of links. Some results are given on recent cyclic tests of full- No. COLLEGE OF ENGINEERING,59, NSF/CEE-
size links. 82027, 163 pp (May 1982)

P883-100404

Key Words: Frames, Reinforced concrete, Seismic response

A new version of a simple, single-degree model, the Q-model,
83-980 is used for approximate displacement response history calcu-
Dynamic Stability of Plane Elastic Frames lation of irregular planar reinforced concrete frames sub-

G. Zingone and G. Muscolino jected to earthquakes. Nonlinearity of the response is ac-

Istituto di Scienza delle Costruzioni, Facolta di counted for at an idealized base sprung with a set of simple
Ingegneria, Universita di Palermo, 90128, Palermo, hysteresis rules and a full-scale hypothetical frame. Then ia 9model is used to study the effect of several parameters on
Italy, J. Sound Vib., 85 (3), pp 397-406 (Dec 8, the seismic response. Effects of different earthquakes with
1982) 7 figs, 13 refs the same spectral intensities on two structures are described.

Key Words: Framed structures, Vibrating foundations,
Multistory buildings, Steel, Seismii. excitation, Dynamic
stability

PANELS
The stability of plane elastic frames subjected to a vertical
foundation motion of the stationary, ergodic type is investi-
gated. The equations of motion are obtained In modal co-
ordinates, with account taken of many modes of vibration. 83.983 ......
The problem is subsequently reduced to the study of only Parametrically Excited Non-Linear Multidegree-of-
the first mode of vibration. Freedom Systems with Repeated Natural Frequencies

E:G. Tezak, A.H. Nayfeh, and D.T. Mook
Dept. of Engrg. Science and Mechanics, Virginia
Polytechnic Inst. and State Univ., Blacksburg, VA

24061, J. Sound Vib., 85 (4), pp 459-472 (Dec 22,
83-981 1982) 6 figs, 9 refs
Aseisnic Strengthening of Existing Reinforced Con-
crete Frames Key Words: Natural frequencies, Parametric excitation,

Lian Wei and Dian Gu Panels, Flutter
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A method for analyzing multidegree-of-freedom systems 83-986
having a repeated natural frequency subjected to a parametric Shock Response of Viscoelastically Damped Sand-
excitation is presented. Attention is given to the ordering of wich Plates
the various terms (linear and nonlinear) in the governing
equations. The analysis is based on the method of multiple A e D
scales. As a numerical example involving a parametric reso- Dept. of Mech. Engrg., Punjab Engrg. College, Chand- 0
nance, panel flutter isdiscussed in detail. igarh, India, J. Sound Vib., 8.5 (3), pp 355-364 -

(Dec 8, 1982) 5 figs, i9 refs

Key Words: Plates, Sandwich structures, Damped structures,
Viscoelastic damping, Viscoelastic core containing media

83-984 Analysis for the transient response of a simply supported -
Noise Transmission Loss of Aircraft Panels Using three layer viscoelastically damped sandwich plate, sub-Nos Transmision Ltos ofAircjected to a half sine shock pulse, has been carried out, withA account taken of the transverse inertia effects only. The
M.C. McGary properties of the viscoelastic core material have been repre-
NASA Langley Res. Ctr., Hampton, VA, Rept. No. sented by those of a four element viscoelastic model. The

L-15306, NASA-TP-2046, 37 pp (Aug 1982) influences of the variation of various geometrical and physi-

N82-31069 cal parameters of the damped sandwich plate on the shock
response are investigated.

Key Words: Panels, Aircraft, Structural members, Sound
transmission loss, Acoustic intensity method, Two micro-
phone technique, Cross spectral method

The two-microphone, cross-spectral, acoustic intensity mea-
surement technique was used to determine the acoustic 83-987
transmission loss of three different aircraft panels. l oe eef
,- Flutter of a Buckled Plate as an Example of Chaotic .

Motion of a Deterministic Autonomous System
E.H. Dowell

Dept. of Mech. and Aerospace Engrg., Princeton

PLATES Univ., Princeton, NJ 08544, J. Sound Vib., D5 (3),
pp 333-344 (Dec 8, 1982) 9 figs, 16 refs

Key Words: Plates, Self-excited vibrations, Aeroelasticity,
83-985 Flutter

Axisymmetric Vibrations of an Isotropic Elastic For aeroelasticity of plates and shells, the equations of
Non-Homogeneous Circular Plate of Linearly Varying motion are well established. Results obtained by numerical
Thickness time integration have been compared to those obtained by
J.S. Tomar, D.C. Gupta, and N.C. Jain topological theories of dynamics and also from experiment.

All of these suggest that chaotic self-excited oscillations may
Dept. of Appi. Mathematics, Univ. of Roorkee, occur for this deterministic system.
Roorkee 247672, India, J. Sound Vib., 85 (3), pp
365-370 (Dec 8, 1982) 2 figs, 8 refs

Key Words: Plates, Circular plates, Variable cross section,
Axisymmetric vibrations

Free axisymmetric vibrations of an isotropic, elastic, non- 83.988
homogeneous circular plate of linearly varying thickness Transverse Vibration of Claped Trapezoidal Plates
have been studied on the basis of the classical theory of Having Rectangular Orthotropy
plates. The non-homogeneity of the material of the plate is Y, Narita, K. Maruyama, and M. Sonoda
assumed to rise due to the variation of Young's modulus and D o M ....
density with the radius vector whereas Poisson's ratio is Dept. of Mech. Engry., Hokkaido Inst. of Tech.,
assumed to remain constant. The governing differential Sapporo 061-24, Japan, J. Sound Vib., 85 (3), pp
equation of motion is solved by the method of Frobenius. 315-322 (Dec 8, 1982) 4 figs, 2 tables, 14 refs
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Key Words: Plates, Trapezoidal bodies, Orthotropism, Flex- 83-991K: ural vibration, Natural frequencies, Mode shapes Free Vibration Analysis of Layered Plates and Coln-!;" posites by a Mixed Method: State Space Approach
This paper deals with the free transverse vibration of ortho-
tropic trapezoidal plates clamped at the edges. A seriestype S. Chandrashekara
method is applied for obtaining an analytical solution of the Ph.D. Thesis, Georgia Inst. of Tech., 237 pp (1982)
problem, and the resulting frequency equation is presented DA8229886
for symmetric trapezoids. In the numerical study, accurate
frequency parameters and mode shapes of the plates are Key Words: Plates, Layered materials, Composite structures,
calculated for the first several modes, and the effects of the Natural frequencies, State space approach
orthotropy are discussed.

A mixed method of elastodynamics is presented in this .
thesis for analyzing the dynamic response of laminated plates "
and composites. The state-space method of analysis is used
to reduce the governing three-dimensional equations of

83-989 motion to a set of two-dimensional equations while keeping

Vibrations of Initially Imperfect Circular Plates In- the field equations in their exact form. The method has been

cluding the Shear and Rotatory Inertia Effects applied to the solution of natural frequencies for two-layered
isotropic plates with various ratios of layer thicknesses and
several cases of two-layered orthotropic plates with varying

Dept. of Mech. Engrg., Massachusetts Inst. of Tech., degrees of orthotropy of individual layers.
Cambridge, MA 02139, J. Sound Vib., 85 (4), pp . .
513-523 (Dec 22, 1982) 5 figs, 17 refs

Key Words: Plates, Circular plates, Transverse shear defor-
mation effects, Rotatory inertia effects, Flexural vibration,
Geometric imperfection effects 83-992

An analysis of the free flexural vibrations of elastic circular Fourier Series Solution for a Rectangular Thick Plate
plates with initial imperfections is presented. The analysis with Free Edges on an Elastic Foundation
includes the effects of transverse shear and rotatory inertia. D.J. Henwood, J.R. Whiteman, and A.L. Yettram
The vibration amplitudes are assumed to be large, and two Dept. of Mathematics, Brighton Polytechnic, Bright-
nonlinear differential equations are obtained for free vibra- on, Sussex, UK, Intl. J. Numer. Methods Engrg., -

tion of the plate and solved numerically. The period of the 18 (12) pp 1801-1820 (Dec 1982) 9 figs, 6 tables,
plate has been calculated as a function of the initial ampli- 1 ,
tude for four typical supporting conditions. 6 ref s

Key Words: Plates, Elastic foundations, Fourier analysis

A Fourier series solution is presented for a system of first-
83-990 order partial differential equations which describe the linear

Rce ne of Non-Proportionally and on U- elastic behavior of a thick rectangular plate resting on ancp celastic foundation and carrying an arbitrary transverse load.
oudy Damped Plates - Reduced Dampers Method The lateral edges of the plate are unstressed. A central step
H.N. Ozg ven in the method for solving the system of equations is to com-
Dept. of Mech. Engrg., Middle East Technical Univ.. bine a complementary function with a particular solution of
Ankara, Turkey, J. Sound Vib., 85 (3), pp 383-395 the system in order to satisfy the boundary conditions.----"

(Dec 8, 1982) 5 figs, 3 tables, 28 refs

Key Words: Plates, Damped structures, Reduced dampers
method.. -.

A method is presented for the dynamic analysis of continu- 83-993ously and nonproportionally damped plates in bending Dynamic Transmission Torque of a Flexible Multiple.
modes. The damping can be in the form of constrained or Diac autch and Brake to Intermittent Loads

unconstrained layers. The method is an extension of the
equivalent dampers method discussed in a previous paper, K. Nagaya, S. Takeda, K. Hirai, and S. kai
in which the damping matrix of a discretized plate is replaced Gunma Univ., Kiryu, Gunma, Japan, Tribology Intl.,
by a diagonal equivalent damping matrix. 15 (3), po 153-159 (June 1982) 10 figs, 5 refs

57

. .6. .. .



Key Words: Plates, Clutches, Brakes (motion arresters), out-of-plane deformations of the web or the secondary
Mechanical drives, Torque, Laplace transformation bending stresses at the toe is examined by finite element

analysis.
This paper is concerned with a transmission torque of a
flexible multiple-disc clutch subjected to dynamic loads. The
analysis has been developed on the problem of the clutch
subjected to a dynamic load which varies as a half-rectified SHELLS
sine function with time. In the analysis, the elastodynamic
theory of a circular plate has been extended to this problem
by application of the Laplace transform method.

83-996
Dynamical Analysis of a Simply Supported Two
Layered Half-Cylindrical Shell
0. Simkova and S. Markug

83-994 Inst. of Machine Materials and Mechanics, Slovak
Nonlinear Vibrations in Plates and Gongs Academy of Sciences, Bratislava, Czechoslovakia,
T.D. Rossing and N.H. Fletcher Strojnicky Casopis, 33 (6), pp 745-754 (1982) 2
Dept. of Physics, Univ. of New England, Armidale, figs, 3 tables, 5 refs
New South Wales, 2351, Australia, J. Acoust. Soc. (In Slovak)-'4
Amer., 12 (1), pp 345-351 (Jan 1983) 9 figs, 2
tables, 15 refs Key Words: Shells, Cylindrical shells, Machinery noise, Noise

reduction

Key Words: Plates, Bells, Nonlinear vibration The frequency and modal analysis of a two-layered half-

The sounds from certain types of gongs show a frequency cylindrical shell is studied for free undamped vibrations.
shift, up or down, as the vibration decays. In order to under- Equations of motion are solved for a structure with all edges

stand this nonlinear behavior, the vibrations of a variety of simply supported. The analysis presented is a first approach

flat and curved plates under varying amounts of radial ten- to a more complex problem of layered shell-like structures

sion or compression are studied, used in the field of noise control of machinery by enclosures.

83-997
83-995 Vibration of Waffle Cylinders
Influence of Initial Deflection of Plate Girder Webs R. Karmakar
on Fatigue Crack Initiation Indian Inst. of Tech., Kharagpur, India, Aeronaut. J.,
Y. Maeda and I Okura 86 (859), pp 350-353 (Nov 1982) 6 figs, 10 refs
Dept. of Civil Engrg., Osaka Univ., Yarn tda-Oka 2-1,

Suita, Osaka 565, Japan, Engrg. Struc., 5 (1), pp Key Words: Shells, Cylindrical shells, Stiffened shells, Vibra-

58-66 (Jan 1983) 19 figs, 2 tables, 12 refs tion analysis, Energy methods

Key Words: Girders, Plate girders, Fatigue life, Webs (sup- A vibration analysis of waffle cylinders with various stiffener
ports), Initial deformation effects, Finite element technique configurations is made using the energy method. The fre-

quency factors of the stiffened cylinders are obtained in

When a thin-walled plate girder is subjected to repeated terms of various non-dimensional parameters. To make a
bending, it is possible that three types of fatigue cracks may comparative study, the frequency factors are maximized for
be initiated. Fatigue cracks initiated in the tension flange and a fixed cylinder mass and stiffener eccentricity ratio.
at the terminal point of the transverse stiffeners in the ten-
sion zone of the web are the most common fatigue cracks
in thick beams, In addition, tatigue cracks which occur
at the toe on the web side of fillet welds connecting a com-
pression flange to a web, can only be observed in thin-walled 83-998
plate girders. The cracks are caused by secondary bending
stresses produced by the out-of-plane movement of unavoid- On te Bucling and Vibration of Antisymmetric
able initial deflections of the web under repeated in-plane Angle-Ply Laminated Circular Cylindrical Shells
bending. This influence of initial web deflections on the K.P. Soldatos
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Dept. of Mechanics, Univ. of Ioannina, Greece, Intl. This paper presents a seismic response analysis of a cylindri-
J. Engrg. Sci., 21 (3), pp 217-222 (1983) 5 figs, 14 cal liquid storage tank on an elastic foundation subjected to

ref s a horizontal earthquake, which is based on the energy meth-
od considering the coupled effect between sloshing and
bulging.

Key Words: Shells, Cylindrical shells, Buckling, Free vibra-
tion 9
The buckling and free vibration problem of a thin composite
antisymmetric angle-ply laminated circular cylindrical shell
is studied. The Donnell-type equations of motion, in terms 83.1001
of the shell middle surface displacement components, are Coupling Effect Between Liquid Sloshing and Flex-
used and solved approximately by means of Galerkin's ible Fluid-Filled Systems
method. Numerical results are presented and the expectation W.K. Liu and D.C. Ma
that the bending-stretching coupling phenomenon rapidly
dies out as the number of layers increases is confirmed. Northwestern Univ., Dept. of Mech. and Nuclear

Engrg., Evanston, IL 60201, Nucl. Engrg. Des.,
7_2 (3), pp 345-357 (Oct 1, 1982) 11 figs, 1 table,
20 refs

Key Words: Interaction: structure-fluid, Fluid-filled con-
83-999 tainers, Sloshing, Seismic analysis
Deterministic and Stochastic Earthquake Response
Analysis of the Containment Shell of a Nuclear Power Current practice in seismic design of flexible liquid-filled - -

Plant systems is reviewed. A coupled fluid-structure finite element
A.H. Yousafzai and G. Ahmadi method which considers the sloshing effect is developed for

the seismic analysis of liquid-filled systems of various geom-
Dept. of Mech. Engrg., Shiraz Univ., Shiraz, Iran, etries with and without internal components. An analysis

Nucl. Engrg. Des., .2 (3), pp 309-320 (Oct 1, 1982) of the dynamic interaction between the structural vibration
14 figs, 1 table, 56 refs and liquid sloshing is also presented.

Key Words: Shells, Containment structures, Nuclear power
plants. Seismic response, Natural frequencies, Mode shapes

RINGS ...- , l
Response of the containment shell of a nuclear plant to (See No. 1040)
earthquake ground motion is considered. A finite element

model of the structure is developed and SAP IV structural
analysis program is employed for the determination of the
frequencies and the corresponding mode shapes of the struc- PIPES AND TUBES
ture. The response of the containment shell to several past

earthquakes are analyzed and the results are discussed.

83.1002
Seismic Rink to Pipelines with Application to North.
ern Canada

83-1000 G.M. Atkinson, A.G. Davenport, and M. Novak

A Senic Response Analysis of a Cylindrical Liqid Faculty of Engrg. Science, The Univ. of Western

Storage Tank on an Elastic Foundation Ontario, London, Ontario, Canada N6A 5B9, Can.

K. Fujita J. Civil Engrg., 9 (2), pp 248-264 (June 1982) 11

Takasago Technical Inst., Technical Headquarters, figs, 1 table, 40 refs
Mitsubishi Heavy Industries, Ltd., Takasago, Hyogo
Pref., 676, Japan, Bull. JSME, 25 (210), pp 1977- Key Words: Pipelines, Seismic response
1984 (Dec 1982) 8 figs, 16 refs Proposed northern pipeline projects necessitate the estima-

tion of seismic risk in the Arctic. Seismic risk estimates are
Key Words: Shells, Cylindrical shells, Storage tanks, Fluid- commonly based on the procedures proposed by Milne and
filled containers, Elastic foundations, Seismic response, Davenport or those described by Cornell. A modified Milne
Interaction: structure-fluid and Davenport approach (based on the amplitude recurrence
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distribution) appears to offer advantages in Northern Canada Mode coupling is applied to rectangular ducts of the size
since it avoids the seismological problems of defining tectonic encountered in modern ventilation systems. Theory is devel-

zones and maximum magnitudes. Uncertainties in the model oped to describe the transmission of sound along a straight

assumptions are described by a factor having a log-normal duct, and along a sidebranch. Acoustic impedance boundary
distribution that modifies the predicted acceleration. The conditions at the duct walls are included. Experimental and - _

variability of the distribution can be adjusted regionally to predicted results are presented for the frequency spectra,
reflect the quality and extent of seismic information, cross-sectional variation and longitudinal variation in the

entry and sidebranch ducts caused by a pure tone source.

83-1003 0
Response of Parallel-Flow and Counterflow Heat
Exchangers to Sinusoidal Flow Rate Changes ofLargeAmpltude83-100.-
Large Amplitude Duct Acoustics -- A Time Dependent Difference
1.Todo
Yokohama Natl. Univ., 156, Tokiwadai, Hodogaya- Approach for Steady State Solutions

A. Cabelli
ku, Yokohama, 240 Japan, Buill. JSME, 2__5 (210), A.-bel

pp ku 94Yokohama, 240 2) Japan , . JfsM 2Div. of Energy Tech., Commonwealth Scientific andpp 1994-2001 (Dec 1982) 6 figs, 8 refs
Industrial Res. Organization, Melbourne, Australia,
J. Sound Vib., 85 (3), pp 423-434 (Dec 8, 1982)

Key Words: Heat exchangers, Fluid-induced excitation,

Periodic excitation, Large amplitudes 6 figs, 9 refs

A computational method is presented for obtaining the Key Words: Ducts, Sound propagation
steady-state temperature responses of parallel-flow and

counterflow heat exchangers subject to sinusoidal flow rate A time dependent numerical technique is developed to study
changes of large amplitude. The method is based on the the propagation of sound in ducts in the absence of flow. The
assumptions that the fluids pass through a series of lumped method is shown to be stable and convergent for propagating
heat exchangers with lumped capacitances and that the and decaying modes. Sample calculations are compared with

steady-state responses are to be expressed by Fourier series, analytical solutions in straight ducts and with numerical .

and it enables one to reduce the computation time remark- and experimental results in a mitred bend.
ably. The frequency- and amplitude-dependent describing -A

functions between the input sinusoidal flow rate changes and
the fundamental component of the steady-state response of

the outlet temperature of tube-side or shell-side fluid are also
derived. Numerical examples are given.

83.1006 "

A Comparison of Measured and Computed Sound
DUCTS Pressure Levels in a Non-Uniform Acoustically Lined

Duct
A. Cummings, A.V. Parrett, and R.J. Astley

83-1004 Dept. of Mech. and Aerospace Engrg., Univ. of

The Application of Mode Coupling Theory to the Missouri-Rolla, Rolla, MO 65401, J. Sound Vib.,

Transmission of Sound in the Sidebranch of a Rectan. 85 (3), pp 407-414 (Dec 8, 1982) 3 figs, 12 refs
gular Duct System
T.L. Redmore and K.A. Mulholland Key Words: Ducts, Acoustic linings, Sound pressure levels

Dept. of Construction and Environmental Health,

Univ. of Aston in Birmingham, Gosta Green, Birming- A comparison of measured and numerically calculated

ham 84 7ET, UK, J. Sound Vib., 85 (3), pp 323-331 acoustical fields is presented for a nonuniform lined duct in
' the absence of appreciable mean flow. The frequency range(Dec 8, 1982) 6 figs, 15 refs investigated includes the cut-on frequencies of several trans-

verse modes in certain portions of the duct. Measured pres-

Key Words: Ducts, Branched systems, Ventilation, Sound sure fields are compared to those predicted by one and two

transmission, Acoustic impedance dimensional numerical models.
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BUILDING COMPONENTS 83-1009
Computer Analysis for Space Stiffness. Section
Forces and Displacements of a Helical Member

8 0J iansheng Wu
83-1007J. Bldg. Structure,2 (6), pp 1-11 (1981)
Floor Vibration Measurements in a Shopping Centre CSTA No. 624-81.102 p 1

G. Pernica and D.E. Allen
Div. of Bldg. Res., Nati. Res. Council of Canada, Key Words: Staircases, Helical structures, Computer pro-

Ottawa, Ontario, Canada KIA OR6, Can. J, Civil grams
Engrg.,9 (2), pp 149-155 (June 1982) 7 figs, 2 tables,
5 refs The computation of a helical staircase is rather complicated. -

By applying Castigliano's theory, some derivation has been "
carried out to get the space stiffness matrix, forces and

Key Words: Floors, Vibration measurement displacements at various sections along the helical member
and used as the basis for a computer program. Thus, a helical

Vibration measurements are correlated on five long-span staircase can be analyzed not only as a single member, but
floors in a two-story shopping center. The floors are used also as a member of a space structure, if necessary. A numeri-

primarily as walking areas and are considered satisfactory cal example for computing a helical staircase as a single
with respect to floor vibrations, Three of the floors are meme f o mutin g as

steel beam composite concrete deck construction, and two ms
are precast, prestressed, concrete beam construction. Dy-
namic characteristics of the floors as determined by the
heel impact test were compared with quiet occupancy
criteria. Calculations of fundamental frequency and initial
peak acceleration from heel impact for the five floors are 83-1010
also presented and the results compared with measured Behaviour of R.C. Compression-Flexure Members
values, under Cyclic Loading

Ju Min Shen, et al
China Civ. Engrg., 15 (2), pp 52-64 (1982)
CSTA No. 624-82.46

83-1008 Key Words: Structural members, Reinforced concrete, Cyclic
Theoretical Models for Investigation of Sound Trans- loading, Seismic response

mission through Isolation Layers in Staircase Systems The hysteresis characteristics and ductility of R.C. compres-
G. Posenhouse and H. Ertel sion-flexure members under cyclic loading are investigated.
Fraunhofer-Institut f. Bauphysik, Konigstrassle 74, Investigations were made through 32 specimens tests on
D-7000 Stuttgart 70, led. Rep. Germany, Appl. the effect of different axial loading ratios, stirrup, and
Acoust., 16 (1), pp 51-66 (Jan 1983) 11 figs, 6 tables, longitudinal steel reinforcement centents. Test results show

5 refs that the effect of slip of bond at joint region on the deforma- .. -
tion and hysteresis characteristics of the R.C. members is
significant and should not be neglected.

Key Words: Staircases, Sound transmission, Structure-borne
noise

The behavior patterns of staircase dynamic response to struc-
ture-born sound are given through analysis of twomen- ELECTRIC COM --

sional models. Typical models of this kind include angular LE TI C COMPONENTS
discontinuities which represent the intersection line between
the horizontal slabs and the stair's slope. Numerical examples
illustrate the effect of elastic isolation layers on the solid-
borne transmission loss between the stairs and the other parts
of the building, the strong coupling between the stairs and MOTORS
the building caused by substitution of the elastic isolation
layers by rigid sound bridges, the dependence of the dy- .

namic response of the staircase on frequency, and the cou- 83-1011
piing between the longitudinal and flexural waves due to the
aforementioned angular discontinuities of the staircase sys- Design and Operation of Linear Vibromotors for

tem. Instrumentation Technology (Dimensionierung und

61



k.

Betriebaverhalten von Vibrationslinearantrieben fiir A. Zhabarov, V. Snitko, and K. Ragulskis
die Geritetechnik) Kaunas Politechnical Institute, Kaunas, Lithuanian
H. Marth and B. Reinhold SSR, Vibrotechnika, 1 (39), pp 75-78 (1981) 2 figs,
AdW der DDR, Zentralinstitut f. Kybernetik und 3 refs "
Informationsprozesse, East Germany, Feingeratetech- (In Russian)
nik, 31 (10), pp 450-452 (1982) 5 figs, 11 refs
(In German) Key Words: Vibration measurement, Acoustic waves

Key Words: Motors, Vibratory techniques The feasibility of using surface acoustic waves for linear
motion measurments is reported. Design consideration and

A motor for use in instrumentation technology is described, an alternate sensor are discussed. *

Unlike the usual quasistatic piezoelectric microstep motors,
these transformers operate in the mechanica! resonance. The
transformation of ultrasound vibrations into continuous or
step motion of the motor is achieved by eccentric micro- 83-1014
impacts. A simple mathematical model is used for this trans-

mission of motion. From the solution of the nonlinear dif- Textbooks and Periodical Literature in Acoustics

ferential equation the velocity-force characteristics are V.R. Miller 0
calculated. Types of ceramics suitable for application are 5331 Pathview Dr., Huber Heights, OH 45424, Shock
suggested. Experimental investigations confirm the theo- Vib. Dig., 15 (1), pp 5-15 (Jan 1982) 3 tables, 202
retical results, as well as the prediction of wear at contact refs
locations between transformer and rotor.

Key Words: Acoustic properties, Reviews

This paper presents a review of available textbooks on
acoustics. The books are arranged to show the wealth of

83-1012 information that exists and the various aspects of acoustics,
Vibro-Impact Mercury Commutator Equipment Dy- from theoretical considerations to practical and experimental

nansics applications. Periodical literature is also included.

G. Gvaldiene and V. Ragulskiene
Kaunas Politechnical Institute, Kaunas, Lithuanian

SSR, Vibrotechnika, 1 (39), pp 113-118 (1981)
9 figs, 5 refs 83.1015
(In Russian) Solving the Parabolic Equation for Underwater

Acoustic Propagation by the Split-Step Algorithm
Key Words: Motors, Vibration response, Commutators L.F. Roche

Naval Res. Lab., Washington, DC, Rept. No. NRL-
The results of a theoretical investigation on the dynamics of a 8607, 29 pp (Aug 30, 1982)
vibro-impact mercury commutator are presented. An impact- AD-Al 19 750
rate characteristics survey is given. The influence of different
parameters on the motion of the system is determined.

Key Words: Underwater sound, Sound propagation

Mathematical models of underwater acoustic propagation are
used in designing, deploying, and using underwater acoustic .

DYNAMIC ENVIRONMENT surveillance systems. This report documents a package of
computer programs which solves the parabolic equation for
underwater acoustic propagation using a split-step algorithm.

ACOUSTIC EXCITATION
SHOCK EXCITATION

83-1013
Linear Motion Measurements on the Surface of 83-1016
Acoustic Waves A Method to Compute the Force Signature of a
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A 0

Body Impacting on a Linear Elastic Structure Using The purpose of this work is to study the inelastic behavior

Fourier Analysis of structures subjected to seismic actions and the factors

G.J. O'Hara and R.S. Schechter affecting it. Hysteresis models developed here and in other
works are studied and some are chosen to reflect different
types of deterioration. Some of these deteriorations are

MR-4875, 19 pp (Sept 17, 1982) stiffness degradation, stiffness and strength degradation,
AD-A 119 747 and pinching.

Key Words: Impact force, Signature analysis, Fourier analysis

A method is derived to compute the force signature of a
pbody impacting on a linear elastic structure. The time history

of the impacting force is reconstructed from the response
to impulse and response to the force at various points on the 83-1019
structure. The method is quite general and is applicable to The Condition of Higher Order Shock Wave in Three-
any hlnear structure. The method is tested on a two degree Dimension Space
of freedom system with various applied forces and recon- Weimin Fan and Weirong Sun
structs the forces very accurately. J. Shanghai Chiao Tung Univ., 1, pp 1-18 (1982)

CSTA No. 621-82,17

Key Words: Shock wave propagation

83-1017 The paper is concerned with how to obtain condition of

A Proposal for the Compatibility of Static and Dy- higher order shock wave in three-dimension space using the

namic Seismic Base Shear Provisions of the National perturbation method. Zero-order condition of shock wave

Building Code is Hugoniot condition; one-order condition of shock wave
can be used as a modification of zero-order condition of

W.K. Tso shock wave.

Dept. of Civil Engrg. and Engrg. Mech., McMaster
Univ., 1280 Main Street West, Hamilton, Ontario,

Canada L8S 4L7, Can. J. Civil Engrg., 9_(2), pp 308-
312 (June 1982) 3 figs, 2 tables, 6 refs

VIBRATION EXCITATIONKey Words: Seismic design, Standards and codes V AToN EXC 10ATION

(Also see Nos. 1060, 1088)

A comparison is made, based on static and dynamic base
shear calculations for four types of simple structures; namely,
uniform moment resisting frame structures, uniform ductile =

flexural wall structures, uniform reinforced concrete shear
wall structures, and unreinforced masonry wall structures. 83-1020

A. Receptance Formula for General Second Degree
Square Lambda Matrices
A.B. Palazzolo, B.P. Wang, and W.D. Pilkey
Dept. of Mech. and Aerospace Engrg., Univ. of

83-1018 Virginia, Charlottesville, VA, Rept. No. A-82-5, 33

Inelastic Response of Degrading and Nondegrading pp (1982)

Systems under Seismic Actions AD-A119 643
G.J. Al-Sulaimani

Ph.D. Thesis, The Univ. of Texas at Austin, 328 pp Key Words: Receptance method, Natural frequencies, Mode

(1982) shapes, Harmonic response

DA8227623 A computational algorithm utilizing the free vibration modes

of a structure is presented for calculating receptances. The
Key Words: Seismic analysis, Inelastic response spectra usual eigen-system computed for large structural models is

incomplete; hence the receptances are approximate. The
Seismic motions will cause structures to vibrate pushing them formulas developed here increased receptance accuracy com-
into the inelastic range if the earthquake is strong enough. pared to classical spectral representations.
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83-1021 second order have a good accuracy. Approximated solutions

" On the Optimal Location of Vibration Supports outside the region of parametric resonance of first and

B,P. Wang and W.D Pilkey second order give the maximum and minimum deflection of
a beat vibration in a good accuracy. The infiuence of Cou-

Dept. of Mech, and Aerospace Engrg., Univ. of lomb's friction is considered.

Virginia, Charlottesville, VA, Rept. No. A-82-3, 8 6
pp (1982)
AD-A 119 626

Key Words: Natural frequencies, Optimization

The problem of optimal positioning of vibration supports 83-1024
to raise the fundamental natural frequency of a system is The Friction-Speed Relation and Its Influence on the
studied. It is established that for the optimal locations
criterion the corresponding lowest antiresonant frequency Critical Velocity of Stick-Slip Motion
is a maximum. A numerical example illustrates this criterion. Chun Bo Li and D. Pavelescu

The Polytechnic Inst. of Bucharest, Splaiul Indepen-

dentei 313, 79590, Bucharest, Romania, Wear, 82

(3), pp 277-289 (Nov 15, 1982) 12 figs, 11 refs

* 83-1022 Key Words: Critical speeds, Stick-slip response
Optimal Vibration Reduction over a Frequency

.. OA discontinuous friction model which consists of two expo-i' + Range
. Rnential functions of the relative speed is presented on the

* • W.D. Pilkey, L. Kitis, ahd B.P. Wang basis of experimental data on stick-slip motion. This friction

Univ. of Virginia, Charlottesville, VA, Rept. No. model was verified by using the vertical displacement of the

A-82-1,35 pp (1982) sliding body. Development of the two exponential expres-
AD-A 1 19 605 sions in a Taylor series allows a correlation with other fric-

tion models to be carried out. By using the friction model,
with various treatments of the approach, the three different

Key Words: Vibration control, Harmonic excitation limiting conditions for the stability of stick-slip motion as
indicated by Cockerham and Cole were defined.

This is a review of optimal vibration reduction techniques
for systems subject to harmonic excitation over a frequency
range. Only passive means of control are considered. The
objective functions used for optimization are restricted to
those which relate directly to some measure of frequency
response.

83-1025

A Theoretical Investigation of Flow-Induced Insta-
bilities in Compliant Coatings

83-1023 A.D. Garrad and P.W. Carpenter

The Interaction Between Parametric and Self-Excited Wind Energy Group, Taylor Woodrow Construction,

Vibrations with Coulomb's Friction 309 Ruislip Road East, Greenford, Middlesex UB6S. Yano 9BQ, UK, J. Sound Vib., 85 (4), pp 483-500 (Dec 22,

Dept. of Mech. Engrg., Faculty of Engrg., Fukui 1982) 8 figs, 3 tables, 31 refs

Univ., 9-1, 3-chorne, Bunkyo, Fukui, Japan, Stroj-

1 ref The flow-induced instabilities of a fairly general class of com-

L pliant coatings are investigated theoretically. The coatings

P4 Key Words: Coulomb friction, Self-excited vibrations, Para- are of finite length and consist of elastic plates or membranes
metric vibration stretched over a fluid substrate having a density which may

be different from the main flow. Provision is also made for

Approximated solutions on the interaction between para- the plate to be backed by an elastic foundation of arbitrary

metric and self-excited vibrations are presented. Steady solu- spring stiffness. Fairly standard aeroelastic methods are
tions in the region of parametric resonance of first and followed.
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83-1026 83-1028
Some Problems in the Ground Vibration Analysis Asymptotic Stability of Partially Damped Mechanical
Y isun Wang Sy stemns

J. of Building Structure, 3_ (2), pp 56-67 (1982) Weibin Gao

CSTA No. 624-82.13 Acta Aeron. et Astron. Sinica,3 (1), pp 58-66 (1982)
CSTA No. 629.1-82.08

Key Words: Ground vibration, Harmonic excitation, Point
source excitation, Vibration control Key Words: Damped structures, Gyroscopic effects, Stability

Exact solutions of displacement of a homogeneous, isotropic, The asymptotic stability of a partially damped linear me-

elastic half-space surface of arbitrary Poisson's ratio under a chanical system with gyroscopic forces is studied. The
vertical and a horizontal harmonic point load are given. Some equation of motion for the system is a second order linear
problems of attenuation of the ground vibration are analyzed matrix differential equation. Several cases with different
by means of the exact solution and the method of influence gyroscopic couplings are discussed. The stability condition

function of circle center displacement. The method is appli- is not only simpler than that obtained by former authors,
cable for analyzing the ground displacement of near-field, but also gives some insight to the mechanical properties of

The rationality of Barkan's discriminant for the far-field is the system since it may then be considered as two coupled
discussed. The analysis shows that increasing the excitation subsystems.
frequency of the source reduces the decay rate of the ground
vibration.

83-1029
Designing of Viscous Torsional Vibration Dampers

83.1027 for Reciprocating Engines (Auslegung von Viskose-

Linear Structural Responses to Evolutionary Random Drehschwingungsdampfer fur Hubkolbenmotoren)

Loads K. Federn

G.P. Solomos Instituf f. Konstruktionslehre und Thermische ..

Ph.D. Thesis, The Univ. of Texas at Austin, 168 pp Maschinen der Technischen Universit~t, Strasse des

(1982) 17. Juni 135, H 2027, D-1000 Berlin 12, Germany,
DA8227724 MTZ Motortech., Z., 43 (11), pp 515-518, 521, 522

(Nov 1982) 9 figs, 23 refs ".

Key Words: Oscillators, Damped structures, Random excita- (In German)

tion

Key Words: Vibration dampers, Viscous damp ng, Torsional
The statistics of the motion of a lightly damped linear vibration, Reciprocating engines
single-degree-of-freedom oscillator is investigated. The
oscillator is driven by a non-stationary excitation possessing Fundamentals, pre-requisites and calculation methods for
a broad-band evolutionary power spectrum. Based on the reliable designing of viscous torsional vibration dampers
assumption of light damping, the equations of motion for were studied. Following an extensive analysis of some pre-

the amplitude and phase are averaged. The equations which vious failures in service, the material properties of silicone
are derived by this procedure allow the modeling of certain oils; i.e., their loss modulus and spring modulus under har-
response parameters as Markov processes; associated with monic alternatihg shear, were measured by means of a new

this modeling is the Fokker-Planck equation governing the vibro-viscosimeter with a fully enclosed working-gap and
evolution of the probabilistic structure of the Markov pro- at constant shear-rate amplitudes in the frequency range from

cess. 20 to 300 Hz and at various temperatures.

MECHANICAL PROPERTIES FATIGUE
(Also see No. 1058)

PSS

83-1030

DAMPING Gel Electrode Imaging of Fatigue Cracks in Alumini-

(Also see Nos. 880,925,933,937, 1022) um Alloys
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W.J. Baxter Transage 175 alloy. The testing was done to assess the poten-

General Motors Res. Labs., Warren, MI 48090, Intl. tial of the alloy for castings of rotating engine components

J. Fatigue, 5 (1), pp 37-42 (Jan 1983) 14 figs, 4 refs such as impellers and fan rotors.

Key Words: Fatigue life, Aluminum, Failure detection

Previous papers have described a gel electrode technique

recently devised for detecting and imaging fatigue cracks in
aluminium tested in simple bending. In this study, the tech- 83-1033
nique is shown to be applicable to testing in both bending A Local Strain Fatigue Analysis Method and Com-
and torsion and to high strength aluminium alloys 7075-T6, puter Program
2024-T3 and 2024-T4. Fatigue cracks as short as 10 Jm in
length are consistently detected and located. Yisheng Wu

Acta Aeron. et Astron. Sinica,3( 1), pp 37-44 (1982)

CSTA No. 629.1-82.05

Key Words: Fatigue life, Computer programs

83-1031 A local strain fatigue analysis method is presented for evalu- S
The Fatigue Crack Growth under Variable Ampli- ation of fatigue life. The three parameter elements of load

tude Loaling in Built-Up Structures increment, strain increment and stress increment are con-
A. Salvetti, G. Cavallini, and L. Lazzeri structed by using the cyclic stress-strain curve of the material

Inst. di Aeronautica, Pisa Univ., Italy, Rept. No. and the cyclic load notched strain curve of notched speci-
DA-E RO-78-G-107, 124 pp (Apr 1982) mens. The local stress-strain analysis of notched specimens

under complex load is made by means of these elements

AD-Al 19 764 and availability coefficient matrix. The damage of each cycle

is determined on the basis of local strain amplitude and

Key Words: Fatigue life, Aluminum correction for the effect of mean stress. The damage can be
cumulated according to Miner's linear cumulative damage

Seventy-four specimens made of 2024-T3 aluminum alloy theory and the life can be evaluated.
were tested both at constant and variable amplitude loading.
The specimens were both simple sheets and riveted stiffened
panels. The constant amplitude tests on simple sheet speci- .
mens were conducted in order to obtain the average K-rate
relationship and the relevant scatter of the batch of sheets.
The constant amplitude tests of stiffened panels aimed at
obtaining information on the overall junction flexibility. 83-1034
Variable amplitude tests were performed. The data from Fatigue of Metal Structures Sustaining a Very Large

sheet specimens was used to assess the reliability of predic- Number of Load Cycles. The Fatigue Threshold Con-
tion methods and the stiffened panels test data to evaluate cept
how these methods work in the case of built-up structures. ceBtA.F. Blom

Aeronautical Res. Inst. of Sweden, Stockholm,
Sweden, Rept. No. FFA-TN-1982-06, 13 pp (Apr

1982) (Pres. at Intl. Assoc. for Bridge and Struc.

83-1032 Engr. (labse) Colloq. on Fatigue of Steel and Con-
Cast Transge 175 Titanium Alloy for Durability crete Struc., Lausanne, Switzerland, Mar 24-26,

Critical Structural Components 1982)

F.A. Crossley and W.J. Barice N82-30580

Lockheed Missiles & Space Co., Sunnyvale, CA, J.

Aircraft, 20 (1), pp 66-69 (Jan 1983) 7 figs, 2 tables, Key Words: Fatigue life, Metals

9 refs The fatigue threshold stress intensity factor (Delta Kth) was

evaluated. The influence of crack size, loading modes, stress
Key Words: Fatigue life, Alloys, Machinery components ratio, thickness, frequency, microstructure, amplitude,

temperature, and environment on Delta K is considered.
Limited fatigue data are reported for cast-to-size plus hot Applications of Delta Kth are quoted. Specimens and test
isostatically processed tensile test bars of the martensitic equipment for economical testing are discussed.
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83-1035 designs must be used, in which thinner sections reduce

Flexural Fatigue Behavior of Steel Fiber Reinforced material costs, but this exacerbates already serious fatigue

Concrete problems. This paper describes the sources of fatigue loading

Mv1 R Cilhoud for both horizontal-axis and vertical-axis machines.

Ph D Thlsis, Th. Univ of Texas at Aiistin, 281 pp

(1982) 0

DA8227648

Key Words: Concretes, Reinforced concretes, Fatigue tests

83-1038
The effect of repeated loading on tWe mechanical properties Fatigue Strength in Long Life Range and Non-propa-
and flexural behavior of concrete reinforced with short gating Fatigue Crack in SUS 304 Type Stainless Steel
pieces of randomly distributed steel fibers is studied. The K. Hatanaka and S. Shim iZu
correlation between ultimate static flexural strength and
fiber content and concrete compressive strength are also Yariaguchi Univ., Ube, 75b, Japan, Boll. JSME, 25

studied, and expressions for these relations are obtained. (210), pp 1859-1866 (Dec 1982) 14 figs, 3 tables,
The static cracking strength results obtained in this study 25 refs
showed good agreement with the theoretical results predicted
using the theory suggested by Romualdi based on fracture Key Words: Fatigue life, Steel, Rotating structures, Cyc!ic
mechanics, loading

Rotating bending fatigue tests were performed for SUS 304
stainless steel which had various grain sizes. The fatigue lirr.it*

83-1036 of a plain specimen is much higher than the 0.2% proof
stress, and the increase in the fatigue limit caused by the

On the Influence of Rubbing Fracture Surfaces on coaxing effect amounts to about 40% of that in the test

Fatigue Crack Propagation in Mode III under the condition of constant stress amplitude. The strain
T i yj R 0 Ritchie, and F.A. McClintock measured by using a slip ring shows that these results are

e, ( M h Eriqrqi , Massachusetts Inst. of Tech., due to a marked hardening produced during cyclic stressing.

F' r,,• MA 021 39, Intl J Fatigue, ,5 (1), pp

2, ,Ja r1 198 3F 9 t ijs. 2 tables, 28 refs

Key Words Fatigue life, Torsional excitation, Steel, Crack

wropagalton ELASTICITY AND PLASTICITY

Fatigue crack growth .s studied under fully reversed torsional
loading IR -1) ig AISI 4340 steel, quenched and tem-

pered at 200 , 4000 and 650 C. Only at high stress intensity
ranges and short crack lengths are all specimens characterized

by a macroscopically flat Mode III (anti-plane shear) fracture 83.1039

surface. At lower stress intensities and larger crack lengths, Acoustic Propagation in Random Layered Media
fracture surfaces show a local hill-and-valley morphology H. Levine and J.F. Willemsen
with Mode 1, 450 branch cracks. Schlumberger-Doll Research, P.O. Box 307, Ridge-

field, CT 06877, J. Acoust. Soc. Amer., 73 (1), pp

32-40 (Jan 1983) 16 figs, 7 refs

83-1037 Key Words: Elastic waves, Wave propagation, Layered mate-

- Review of Aero-Generator Fatigue Problems rials, Monte Carlo method
Jr-'hIirVi and P J Vorthington

L 4 rA I Ufilv of Reading, Reading, UK, Intl. A study is made as to how the presence of small scale random
layering may affect the interpretatiun of acoustic scattering
data. Methods include theoretical analysis based on the idea

of localization of- states, in conjunction with Monte Carlo
Key Words Fatigue life, Windmills, Power plants (facilities) simulations of particular layered systems suggested by

interesting geophysical examples. It is shown that the random
Aero-generators are high technology windmills designed layering can produce dramatic effects by leading to a cutoff
primarily to generate electricity. To be economic, compliant frequency for transmission through the system.
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EXPERIMENTATION 4 4, Shock Vib. Dig., 5(1), pp 25-30
(Jan 1982) 56 refsl

Key Words: Modal analysis, Modal tests, Reviews

Test apparatus that digitize analog signals and use fast Fouri-

er transforms and related analytical tools to determine
natural frequencies and mode shapes are now routinely avail-

MEASUREMENT AND ANALYSIS able to test engineers. The equipment and associated test
techniques, called modal testing, are now an important
aspect of structural analysis in the initial design process, in
design verification, and in troubleshooting. This paper

83-1040 presents a short history of modal testing and a review of

The Dynamics of Motion of Two-Dimensional Vi- developments over the last seven years, including multiple-

brating Transformers point excitation and design modification based on modal
test results. The paper concludes with a brief review of the

R. Kurijo, K. Ragulskis, and P. Satkus closely related topic of acoustic intensity.

Kaunas Politdchnical Institute, Kaunas, Lithuanian

SSR, Vibrotechnika, 1 (39), pp 29-34 (1981) 8 figs,

1 refs

(In Russian)

83-1043
Key Words: Rings, Transfomers Phase Noise Measurement Systems

The dynamics of a moving ring, caused by high frequency A.L. Lance, W.D. Seal, and F. Labaar

vibrations of resonant high frequency piezoelectric ceramic TRW Electronics and Defense, ISA, Trans., 21 (4),

vibrator, are presented. The mathematical model is devel- pp 37-43 (1982) 12 figs, 13 refs
oped and it is used to analyze the transient and stationary
response of continuous motion. The article also lists the Key Words: Phase data, Measurement techniques, Frequency
basic characteristics of the transformer. ueihin method, Spectrum analyzers

Phase noise is the term widely used to describe the charac-

teristic randomness of frequency. Automation of phase
noise measurements has been developed with satisfactory
results using two techniques referred to as the two-oscillator
technique and the single-oscillator technique. Measurements

Recognizing System Non-Linearities Using Modal are performed in the frequency domain using a spectrum

Xnalysis Tests analyzer, which provides a frequency window following the

S.C. Ulm and I.E. Morse phase or frequency detector. State-of-the-art-systems include

Structural Dynamics Res, Corp., Milford, OH, ASME system modifications for cross-spectrum measurements and

Paper No. 82-DET-138 techniques used to improve the noise floor characteristics of
the delay line FM discriminator in order to measure single
sources that have very low phase noise characteristics.

Key Words: Modal tests, Nonlinear systems

Structural nonlinearities are often ignored when modal
analysis tests are performed. This can lead to errors if the
presence of the nonlinearity is not known. This paper pre-
sents some warning signs that can alert the test engineer 83-1044
or technician that the system being investigated is nonlinear. Experimental Determination of Mechanical Imped-

ance through Strain Measurement on a Conical Rod
L. Lagerkvist and K.G. Sundin

Dept. of Mech. Engrg., Univ. of Lulea, S-951 87
Lulea, Sweden, J. Sound Vib., 85 (4), pp 473-481 .

83-1042 (Dec 22, 1982) 4 figs, 1 table, 4 refs

Empirical Modal Analysis
M.N. Rizai, J.E. Bernard, and J.M. Starkey Key Words: Mechanical impedance, Measuring instruments,

Dept. of Mech. Engrg., Michigan State Univ., East Measurement techniques
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An impedance gauge based on measurement of strains at two Dept. of Technical Physics, Helsinki Univ of Tech,
different cross-sections of a conical gauge rod is tested, The Espoo, Finland, Rept. No. TKK-F-A454, ISBN-
gauge rod is in contact with the object at its narrow end 951-752-317-3, 38 pp (June 25, 1981)
while its wide end is driven by a harmonic vibrator. For
cylindrical test objects a fair agreement is generally obtained PB83-101972
between experimental and theoretical point impedances
in the frequency range 50 Hz to 5 kHz. Key Words: Filters, Digital filters, Computer programs, De-

sign techniques, Computer-aided techniques

The design of digital filters is cumbersome to be done by pen
and paper. A collection of computer programs has been
installed to form an effective design tool. It includes pro-

83-1045 grams from various sources most of them being, however,
Update: Low Frequency, Real Time FFT Spectrum accomplished within this project. Starting from the basic
Analyzers filter specifications it is possible to achieve the z-plane
W. Yates representation in various forms. Depending on the restric-
Electronic Products, 25 (11), pp 87-89 (Feb 7, 1983) tions of the realization media parallel, cascaded, lattice, or- state space form can be achieved. The resulting filter can be
2 figs effectively simulated to obtain the amplitude, phase, and

noise characteristics.
Key Words: Spectrum analyzers

Two new spectrum analyzers are discussed. One is a four-
channel unit that may be more computer than spectrum
analyzer; the other is a two-channel analyzer that incorpo- DYNAMIC TESTS
rates a new type of excitation source for measuring transfer
functions. Priced at the lower end of the two-channel cost
spectrum, it provides an excellent price/performance ratio.

83-1048
Specimen Scale Effects in Cavitation Damage by the
Direct Vibratory Method

83-1046 Y. Abe
Integrating a Scope, DMM, and Counter/Timer Meiji Univ., 214 Tama-ku, Kawasaki, Kanagawa
Simplifies Measurements Prefecture, Japan, Bull. JSME, 25 (210), pp 1876-
C. Diller and T. Beazley 1881 (Dec 1982) 20 figs, 10 refs

Tektronix, Inc., Beaverton, OR, Electronic Products,
25 (11), pp 93-96 (Feb 7, 1983) 3 figs Key Words: Vibratory techniques, Testing techniques, Cavi-

tation
Key Words: Oscilloscopes, Measuring instruments In this paper the most applicable diameter of specimen is

searched for through the direct vibratory damage-experi-
A portable scope weighing only 16.5 lbs., the 2236, in which ments conducted with various frequencies and amplitudes.
the counter/timer operations and the digital multimeter
capabilities are integrated, is described. It features 100 MHz,
dual-channel operation plus trigger view. The counter/timer
and multimeter are fully integrated into the scope's vertical,
horizontal, and triggering systems, providing higher than A
usual measurement capabilities. 83-1049 1

The Dynamic Characteristics of Bridges through the
Design of a Unique Bridge Vibration Machine
G.A. Arroyo Rizo Patron
Ph.D. Thesis, New Mexico State Univ., 182 pp (1982)

83-1047 DA8228164
The Design of Digital Filters Using Computer Aided

Methods Key Words: Vibration tests, Test equipment and instrumen-
P. Arnio, I. Hartimo, K. Kronloef, 0. Simula, and J. tation, Vibrators (machinery), Bridges, Seismic response,
Skyttae Earthquakes
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The purpose of this research was to develop and/or test failure problem was made. Of the potentially feasible diag-
reliable field equipment for the dynamic testing of bridges. nostic techniques identified, high frequency vibration was
Prior to this research was the construction of a portable selected for experimental evaluation because it showed the
nondestructive bridge vibration machine. The machine is most promise for implementation over a wide range of rail-
capable of producing a unidirectional sinusoidally varying road deployment location requirements (from certification
force at a controlled frequency. At present, the machine laboratory to trackside) and because it showed promise of
generates a vertical force, but due to a unique design, would being cost-effective while still providing a great deal of
be able to generate a horizontal force with only slight modifi- quantitative information regarding bearing condition.
cations.

DIAGNOSTICS 83-1052
The Vibrational Characteristics of Uniform Bars Con-
taining a Symmetric Discontinuity in Stiffness Ap.

83-1050 plied to Structural Integrity Monitoring

Improvement of Railroad Roller Bearing Test Pro- W.T. Springer
cedures and Development of Roller Bearing Diag- Ph.D. Thesis, The Univ. of Texas at Arlington, 250

nostic Techniques. Volume 1: Acceptance Test pp (1982)

W.D. Waldron, J.M. McGrew, and A.I. Krauter DA8227450

Shaker Res. Corp., Ballston Lake, NY, Rept. No.
Shaker- eSCoFRp ,24a6iston (Lae, NY,2 ReptNo. Key Words: Diagnostic techniques, Crack detection, Beams,

DO-S-R -11-,246 pp (Mar 1982) Bolts, Bones
PB83-107946 B o "

Closed-form eigenvalue expressions have been developed for
Key Words: Bearings, Roller bearings, Spelling, Diagnostic both the longitudinal and transverse vibration of uniform

techniques bars containing a symmetric discontinuity in cross-sectional

area. Both of these expressions were generated using three
Bearing defect data from 8,000 railroad roller bearings are receptance elements to model the bar, and were developed
analyzed to determine their defect modes and defect rate without regard to boundary conditions. These general ex-
distributions. Cone bore growth, brinelling, and fatigue are pressions were then applied to the specific problems of the
identified as the predominant defect modes during the first longitudinal vibration of a free-free beam, and the transverse
12 years of the aging process. The results of the study show vibration of a fixed-free beam. In both cases, the structural
that after approximately two years of service, 10 percent of frequency response function was used to experimentally
all railroad roller bearings exhibit a defect of one type or determine the natural frequencies.
another for which at least one component would be con-
demned if it were in a rework shop.

83-1053
83-1051 Acoustic Emission Analysis of Woven Graphite-
Improvement of Railroad Roller Bearing Test Pro. Epoxy Composite Materials
cedures and Development of Roller Bearing Diag- R.G. Clinton
nostic Techniques. Volume If: Diagnostics Ph.D. Thesis, Georgia Inst. of Tech., 482 pp (1982)
W.D. Waldron, J.M. McGrew, A.I. Krauter, and J.L. DA8229890
Frarey
Shaker Res. Corp., Ballston Lake, NY, Rept. No. Key Words: Acoustic emission, Composite materials, Failure

DOT-TSC-FRA-81-15-11, 165 pp (Apr 1982) detection

PB83- 107953
The capability of acoustic emission to be successfully used
as a means of detecting damaged or substandard composites

Key Words: Diagnostic techniques, Bearings, Roller bearings, was evaluated on the basis of analysis of data recorded during
Railroad cars tensile tests on various graphite-epoxy laminates. Initially,

the behavior of composites of differing resin contents, rein-
A comprehensive review of existing basic diagnostic tech- forced with unidirectional or woven graphite yarns was
niques applicable to the railcar roller bearing defect and compared. Specimens containing fabrication defects, such as
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damaged fiber bundles and areas of matrix and void concen- nism includes a balance weight arm and a fastener for re-

trations, were identifiable by their acoustic emission re- leasably fastening an end of the arm to a generally central

sponses if such flaws influenced the ultimate strength. Se- location on the stiffener plate.

lected specimens were examined using a scanning electron
microscope; representative areas and defects were photo-
graphed. The objective of the subsequent research program
was to determine whether laminates which had been exposed

to a hygrothermal environment were qualitatively and
quantitatively identifiable using acoustic emission. The MON-ORIN
objective was accomplished with a three-phased approach.

83.1056 "
Detect Incipient Failure by Monitoring Acoustic

83-1054 Emissions

Acoustic Emission Source Location: A Mathematical P. Baur
Power, 126 (12), pp 69-73 (Dec 1982) 7 figs, 14 refsd Analysis

F.R. Redfern and R.D. Munson K

Denver Res. Ctr., Bureau of Mines, Denver, CO, Rept. Key Words: Acoustic emission, Monitoring techniques

No. BUMINES-RI1-8692, 34 pp (Aug 1982) Steps for optimizing the selection and installation of AE

PB83-111245 monitoring equipment aredescribed.

Key Words: Acoustic emission, Sound source identification,
Least squares method

Newton's method of solving a nonlinear equation is em-
ployed to develop a least-squares acoustic emission source 83-1057
location method in which the spatial residuals of the location Vibration Monitoring of Bearings at Low Speeds
equations are minimized. These residuals, related to the J.D, Smith
distances from the least-squares source location perpendicular ,DSmt

to the surfaces described by the location equations, permit Univ. Engrg. Dept., Trumpington St., Cambridge,

location error to be estimated to first order along the spatial C82 1PZ, UK, Tribology Intl., 15 (3), pp 139-144
axes. The solutions obtained by this method are the best (June 1982) 8 figs, 3 refs
spatial solutions to the location equations in the least-squares
sense. Also presented is a procedure by which the geometrical
control of a transducer array can be evaluated using the rate Key Words: Monitoring techniques, Bearings
of change of source location with fractional velocity change. Some experimental observations and results are given com-

paring acceleration, shock pulse transducer, acoustic emission
and jerk measurements from slightly damaged bearings at
medium to low speeds.

BALANCING

83-1055
Adjustable Balance Weight for Rotating Shaft 83-1058
D.J. Wiebe Avoiding Catastrophic Fatigue Failures
Dept. of Air Force, Washington, DC, U.S. Patent J.M. Steele and T.C.T. Lam
Appl. No. 6-393 267, 30 pp (June 29, 1982) Stress Technology, Inc., Rochester, NY, Mach. Des.,

55 (1), pp 101-105 (Jan 6, 1983) 4 figs

Key Words: Balancing techniques, Shafts, Rotors
Key Words: Monitoring techniques, Fatigue life

A balance weight mechanism is attached to a tubular engine
shaft for correcting unbalance in the engine. The tubular This article explains how to apply fracture mechanics con-
shaft includes a stiffener plate mounted therein transversely cepts to forecast material behavior during the crack props-
to the rotational axis of the shaft. The balance weight mecha- gation stage of the fatigue process.

r
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ANALYSIS AND DESIGN Dept. of Civil Engrg., Case Inst. of Tech., Case
Western Reserve Univ., Cleveland, OH 44106, Com-
puters Struc., 16 (6), pp 691-696 (1983) 7 figs,

2 tables, 10 refs

Key Words: Dynamic structural analysis

ANALYTICAL METHODS Recently, several semi-implicit methods have been proposed
(Also see No. 931) for the time integration of the structural dynamics equations

which are unconditionally stable yet explicit in their algo-
rithmic structure. While these methods seem to violate the ...
basic premise of the Courant requirement that the speed of

83-1.059 information flow in the discrete model must not exceed
The Continuous Vibration, When It is the Direct that in the continuous problem, it is shown here that this

Moving of Core is not the case.

I.S. Davydov.
Kabardino-Balkarskii gosudarstvennii Universitet,
USSR, Vibrotechnika, 1 (39), pp 15-19 (1981) 1 fig,
3 refs 83-1062
(In Russian) Substructure Analysis of Vibrating Systems

R. Greif and L. Wu
Key Words: Core-containing structures, Random response Dept. of Mech. Engrg., Tufts Univ., Medford, MA

A differential equation for the determination of continuous 02155, Shock Vib. Dig., 1_5 (1), pp 17-24 (Jan 1982)
vibration of a core, caused by periodic change of velocity 75 refs
in a random media, is derived. The equation is ised to
determine combination resonances. Key Words: Substructuring methods, Vibrating structures,

Component mode synthesis, Truncation, Transfer matrix 2
method, Condensation method, Reviews

This article summarizes work of the last three years on
83-1060 substructure analysis of vibrating systems. Among the topics
On the Problem of Autoparametric Resonances are component mode synthesis including truncation pro-

L. Vorotyntsev cedures, transfer matrix methods, and condensation tech-
niques. The discussion includes applications to a variety of

Institut mechaniki mashin, AN GSSR, Vibrotech- engineering problems as well as nonlinear and nonconserva-
nika,1 (39), pp 35-48 (1981) 3 figs, 20 refs tive systems.
(In Russian)

Key Words: Autoparametric response, Resonant response

Some aspects of the Mandelstam theory are discussed. It is 83-1063
shown that the problem of autoparametric resonances may Impulsive Responses of a Discrete Mechanical System
be formulated as that of formation of dynamical instability and Their Utilization in Calculating Response to Non-
regions for forced oscillations regimes and behavior of the periodic Excitation
systems inside the instability regions. As examples of the eocxt n
investigation and analogue simulation of differential equa- J. Brynich
tions systems with nonlinear damping and piece-wise linear Central Res. and Testing Inst., SKODA plzen, Czech-
type characteristic of restoring force are considered. oslovakia, Strojnicky Casopis, 33 (6), pp 701-728

(1982) 18 figs, 7 refs
(In Czech)

83-1061 Key Words: Lumped parameter method, Impulse response,

An Analysis of an Unconditionally Stable Explicit Damped systems, Undamped structures

Method The paper deals with methodology of calculation and with
R. Mullen and T. Belytschko calculation formulae applicable to the needs of a technical
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practice in solving nonperiodic response of a linear mechani- 83.1066
cal system with multiple degrees of freedom. The impulsive A General Dynamic Synthesis for Structures with
responses of both undamped and damped systems are dP- Discrete Substructures
signed in the form of time series which are further utilized
for the calculation of time series representing the waveform L e ih A H
of generalized coordinates of the system. Given are graphical- Dept. of Engrg. Science and Mechanics, Virginia
ly represented results of calculation of the response of the Polytechnic Inst. and State Univ., Blacksburg, VA
system with two degrees of freedom to nonperiodic excita- 24061, J. Sound Vib., 85 (4), pp 445-457 (Dec 22,

* tion with a continuous waveform. 1982) 3 figs, 1 table, 20 refs

Key Words: Dynamic synthesis, Substructuring methods

This paper presents a substructure synthesis method for
the dynamic simulation of complex structures, where the
structures consist of an assemblage of discrete substructures.

83-1064 An analogy between distributed and discrete structures is

The Non-Conservative Dynamic Systems extensively invoked. To stimulate the motion of discrete
substructures, the concept of admissible vectors is intro-

0. Danek duced, where admissible vectors represent the discrete
Institute of Thermomechanics, Czechoslovak Acad- counterpart of admissible functions for distributed substruc-

emy of Sciences, Prague, Czechoslovakia, Strojnicky tures. The individual substructures are forced to act as a

Casopis, 33 (6), pp 667-680 (1982) 5 refs whole structure by imposing certain geometric compatibility
(In Czech) on internal boundaries shared by any two substructures. Anumerical example illustrating the method is presented.

Key Words: Dynamic structural analysis, Nonconservative -i
forces

A theory of discrete non-conservative dynamic system with
real matrices K, 8, M of order m was previously introduced.
This paper completes and generalizes the solution for a
system of the Jordan-type. 83-1067

A New Simultaneous Iteration Algorithm for Evalu-
ation of Eigenproblems in Large Structures
Guoguang Liu and Junjie Li
Acta Aeron. et Astron. Sinica, 3 (1), pp 20-27 (1982)
CSTA No. 629.1-82.03

83-1065 Key Words: Eigenvalue problems, Iteration
On the Analysis of Hopf Bifurcations -
K. Huseyin and A.S. Atadan A new improved algorithm of simultaneous iteration ispresented for evaluation of generalized eigenproblems inDept. of Systems Design, Univ. of Waterloo, Water- dynamic analysis of large structures. The convergence of this
Ioo, Ontario, Canada, Intl. J. Engrg. Sci., 21 (3), algorithm is proved by the concepts of EK subspace and
pp 247-262 (1983) 4 figs, 26 refs eigendirection and some details of how to perform this

algorithm in computer are discussed.
Key Words: Bifurcation theory, Harmonic analysis

The oscillatory instability and the family of limit cycles
associated with a general autonomous dynamical system
described by n nonlinear first order differential equations
and an independently assignable scalar parameter are exam-
ined via an intrinsic method of harmonic analysis. The 83-1068
method is essentially a variation of the classical method of Some Comments on Wave Motions Described by
harmonic balancing, and is designed to eliminate the draw- Non-Homogeneous Quasiinear First Order Hyper-
backs and shortcomings associated with the latter. The new
approach yields consistent approximations for the nonlinear bolic Systems
dynamical bifurcation problem under consideration through D, Fusco
a systematic perturbation procedure. Istuto di Matematica dell'Universita, Via C. Battisti
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90, 98100 Messina, Italy, Meccanica, 17 (3), pp NUMERICAL METHODS
128-137 (Sept 1982) 31 refs

Key Words: Wave propagation
83-1071

In this paper a quasilinear first order hyperbolic system of 83-P071
partial differential equations involving a source term is Dynamic Analysis of Plane Mechanisms with Lower
considered. Thus in the usual context of the n-dimensional Pairs in Basic Coordinates
nonlinear wave propagation theory it is shown that the M.A. Serna, R. Aviles, and J.G. de Jalon
source term may produce attenuation effects against the Catedra de Mecanica, Escuela Superior de Ingenieros
typical nonlinear steepening of the waves. Industriales di Bilbao, Spain, Mech. Mach. Theory,

17_ (6), pp 397-403 (1982) 6 figs, 2 tables, 21 refs

Key Words: Numerical analysis, Mechanisms

83-1069 The numerical solution to the dynamic problem of planar
mechanisms with lower pairs is presented. This method is

The Calculation of ]Non-Linear Eagentalues in Dy, based on the basic coordinates and link constraints.

namic Substructure Methods 0,
Zhong Gen Hu, Wei June Yun, and Gen Bao Duan
Ship Engrg., 2, pp 13-20 (1982)
CSTA No. 623.8-82.16

Key Words: Eigenvalue problems, Substructuring methods 83-1072

Numerical Operational Methods for Time-Dependent
This paper describes the nonlinear eigenvalue problem exist- Linear Problems
ing commonly in some main dynamic substructure methods,
and puts emphasis on discussing the principle and steps G.V. Narayanan and D.E. Beskos

solving such eigenvalues. The authors set up the bisection Southwest Res. Inst., San Antonio, TX, Intl. J.
method by revising the well-known Sturm sequence, and Numer. Methods Engrg., 18 (12), pp 1829-1854
thus resolve the problem. (Dec 1982) 12 figs, 56 refs

Key Words: Numerical analysis, Time-dependent parameters,
Laplace transformation

MODELING TECHNIQUES A general and systematic discussion on the use of the opera-
tiortal method of Laplace transform for numerically solving
complex time-dependent linear problems is presented, Appli-
cation of Laplace transform with respect to time on the gov-

83-1070 erning differential equations as well as the boundary and

A Novel Method of Model Reduction with Adjustable initial conditions of the problem reduces it to one indepen-
dent of time, which is solved in the transform domain by

Parameters any convenient numerical technique, such as the finite ale-
Zu Shu Li ment method, the finite difference method or the boundary

Acta Automatic Sinica, 8 (2), pp 81-92 (1982) integral equation method. The time domain solution is ob-

CSTA No. 629.8-82.13 tained by a numerical inversion of the transformed solution.

Key Words: Mathematical models *. ,

A new method with adjustable parameters for the reduction
of high order linear time invariant dynamic system is pre-
sented. The method emphasizes the quasi-equivalent relation

P between the reduced order model and the prototype from 83-1073 0-

the dynamic characteristics view of the systems. The desir- A Numerical Solution for Open Resonators with
able values of the adjustable parameters are selected closely
to approximate the dominant frequency response data of the Waveguides
prototype system. Ming Yu, et al
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Acta Electronica Sinica, 10 (1), pp 21-29 (1982) to determine, by means of regression techniques involving
CSTA No. 621.381-82.02 the use of two-dimensional orthogonal functions, an approx-

imate expression for the system generalized restoring forces
in terms of the corresponding generalized system state vari-

Key Words: Resonators, Numerical analysis ables. For the special class of nonlinear systems that have
chain-like characteristics, drastic simplifications in the pro- 01

A numerical solution for open resonators with slow varying cedure are realized, and the identiication task can be easily
section waveguides is presented. By using this method, when and accurately accomplished without using any information
the profile of the longitudinal section of an open resonator regarding estimated mode shapes.
is given, the field distributions, the resonance frequencies
and the radiational Q values may be calculated.

83-1076 @,

A Dynamic Identification Method for Complex Struc-
PARAMETER IDENTIFICATION turee

L. Barthe-batsalle
Office National d'Etudes et de Recherches Aero-

83-1074 spatiales, Paris, France, Rept. No. ONERA-NT-

Estimation of Parameters in a Linear Dynamic 1982-3, ISSN-0078-3781, 44 pp (1982) 0
System with Missing Observations N82-31726
D.S. Stoffer (In French) ;

Ph.D. Thesis, Univ. of California, Davis, 152 pp
(1982) Key Words: System identification techniques, Complex

DA8227893 structures, Harmonic response, Finite element technique -

A global identification method for complex structures was
Key Words: Parameter identification technique developed to improve the finite element computation model

for the study of harmonic vibrations based on measured
A solution to someof the problemsof estimation and predic- natural modes. Modes are introduced as displacements "-1
tion in a linear dynamic system when observations are imposed on a part of the structure in a static problem in-
missing is proposed. For an underlying state-space model, volving rigidity and mass operators. The method consists
the EM algorithm is used in conjunction with modified of seeking the unknown parameters which minimize the
Kalman smoothed estimates to derive a simple recursive Euclidian norm of the reaction forces corresponding to the
procedure for estimating parameters by maximum likeli- prescribed measured displacements. When numerous mea-
hood. Under the assumption that the parameters are time sured points are spread on the structure, it is possible to
invariant, the EM algorithm is derived analytically, localize the modeling errors.

OPTIMIZATION TECHNIQUES
83-1075 (See No. 934)
Identification and Modeling of Nonlinear Systems
S.F. Masri, H. Sassi, and T.K. Caughey
Civil Engrg. Dept., School of Engrg., Univ. of South- DESIGN TECHNIQUES
ern California, Los Angeles, CA 90007, Nucl. Engrg. (See No. 1017)

Des., 72 (2), pp 235-270 (Sept 11, 1982) 33 figs,
9 refs

COMPUTER PROGRAMS
Key Words: System identification techniques, Mathematical
models, Nuclear reactors

83-1077
* A nonparametric identification technique is presented for

use with discrete multidegree of freedom nonlinear dynamic

systems of the type encountered in nuclear reactor tech- gram AT81YO05. PLANETSYS, a Computer Pro.
nology. The method requires information regarding the gram for the Steady State and Transient Thermal
system response and estimates of its pertinent mode shapes Analysis of a Planetary Power Tranmnission System
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G.B. Hadden, R.J. Kleckner, M.A. Ragen, G.J. Dyba, Key Words: Computer programs, Helicopters, Propeller

and L. Sheynin blades, Aerodynamic loads, Vibration response

SKF Technology Services, King of Prussia, PA, Rept. An efficient state-of-the-art method was developed to deter-

No. SKF-AT81D044, NASA-CR-165366, 142 pp mine the unsteady vibratory airloads produced by the inter- - _-

(May 1981) action of the main rotor wake with a helicopter empennage. •

N82-31970 This method was incorporated into a computer program,
Rotor Induced Empennage Vibration Analysis (RIEVA).

Key Words: Computer programs, Power transmission sys-
tems, Friction excitation, Periodic response

The material presented is structured to guide the user in the
practical and correct implementation of PLANETSYS which
is capable of simulating the thermomechanical performance 83-1080
of a multistage planetary power transmission. In this version 83-1 080
of PLANETSYS, the user can select either SKF or NASA Uaer's Manual for the Coupled Rotor/Airframe Vibra-
models in calculating lubricant film thickness and traction tion Analysis Graphic Package
forces. R.E. Studwell

Sikorsky Aircraft Div., United Technologies Corp.,

Stratford, CT. Rept. No. NASA-CR-165897, 27 pp

(June 1982)
N82-31299

83-1078 Key Words: Computer programs, Helicopters, Vibration

AESOP: A Computer-Aided Design Program for analysis, Graphic methods

Linear Multivariable Control Systems
B. Lehtinen and L.C. Geyser User instructions for a graphics package for coupled rotor/
NASA Lewis Res. Ctr., Cleveland, OH, Rept. No. airframe vibration analysis are presented.. Responses to plot
E-1246, NASA-TM-82871, 7 pp (1982) (Pres. at the package messages which the user must make to activate plot

package operations and options are described.
AM. Control Conf., Arlington, VA, June 14-16,

1982)
N82-30992

Key Words: Computer programs, Control equipment
83-1081

An interactive computer program (AESOP) which solves 8-0
quadratic optimal control is discussed. The program can A Prescribed Wake Rotor Inflow and Flow Field
also be used to perform system analysis calculations such as Prediction Analysis, User's Manual and Technical
transient and frequency responses, controllability, observ- Approach
ability, etc., in support of the control and filter design T.A. Egolf and A.J. Landgrebe
computations. United Technologies Res. Ctr., East Hartford, CT,

Rept. No. UTRC81-2, NASA-CR-165894, 79 pp
(June 1982)
N82-31296

83-1079 Key Words: Computer programs, Helicopters, Propeller

A Doublet Lattice Method for the Determination of blades

Rotor Induced Empennage Vibration Airloads. Anal- A user's manual is provided which includes the technical

yais Description and Program Documentation approach for the Prescribed Wake Rotor Inflow and Flow

P ST. Gangwani Field Prediction Analysis, The analysis is used to provide

United Technologies Res. Ctr., East Hartford. CT, the rotor wake induced velocities at the rotor blades for
use in blade airloads and response analyses and to provide

Rept. No UTRC81-7, NASA-CR-165893, 68 pp induced velocities at arbitrary field points such as at a tail

(June 1982) surface. This analysis calculates the distribution of rotor
N82-31295 wake induced velocities tased on a prescribed wake model.
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83-1082 St.-Peter-Haupstrasse 33c/3, A-8042 Graz, W. Ger-
Aeroelastic Analysis for Helicopter Rotors with many, Automobiltech. Z., 84 (12), pp 627-630 (Dec
Blade Appended Pendulum Vibration Absorbers. 1982) 11 figs, 4rets
Mathematical Derivations and Program User's Manual (In German)
R L Bielawa
United Technologies Res, Ctr., East Hartford, CT, Key Words: Computer programs, Internal combustion

Rept. No. UTRC81-45, NASA-CR-165896, 109 pp engines, Silencers, Mufflers
(June 1982)
N82-31 298 This paper discusses the critical evaluation and subsequent

improvement of a computer program for the design anu
analysis of reflexive and resonator silencers for internal-

Key Words: Computer programs, Rotors, Helicopters, Pro. combustion engines. The calculation method uses a predictor-
peller blades, Vibration absorption equipment corrector algorithm to solve the nonlinear partial differential

equations describing the unsteady wave action. The silencer
Mathematical development is presented for the expanded system is not considered in isolation, but in interaction with
capabilities of the G400 Rotor Aeroelastic Analysis. This the engine during the exhaust phase. The calculation gives
expanded analysis, G400PA, simulates the dynamics of the variation with time of the thermodynamic properties
teetered rotors, blade pendulum vibration absorbers and the and velocity of the gas at various positions throughout the
higher harmonic excitations resulting from prescribed vibra- whole exhaust system. Using acoustic theory, calculations of
tory hub motions and higher harmonic blade pitch control, the sound level radiated from the tailpipe alone can be made.
Formulations are also presented for calculating the rotor
impedance matrix appropriate to these higher harmonic
blade excitations.

83-1085
Computerized Mathematical Eigenvalue Models. 1970

83.1083 - October, 1982 (Citations from the NTIS Data Base)
Large Displacements and Stability Analysis of Non- NTIS, Springfield, VA, 150 pp (Oct 1982)
linear Propeller Structures P883-851352
R.A. Aiello

NASA Lewis Res. Ctr., Cleveland, OH, Rept. No. Key Words: Computer programs, Eigenvalue problems,
NASA-TM-82850, 18 pp (1982) (Pres. at the 10th Bibliographies Ak
Nastran User's Colloq., New Orleans, May 13-14, This bibliography contains 133 citations concerning various
1982) computer programs and techniques used to solve mathe-
N82-31707 matical problems too large and/or complex for manual

manipulation. Most of the citations are slanted toward the

Key Words: Computer programs, Propellers solution of sophisticated matrices as they relate to the
problems of structural design, stability, dynamics and load-

The use of linear rigid formats in COSMIC NASTRAN with- ing. Computerized theoretical formulas and equations appli-
out DMAP procedures for the analysis of nonlinear propeller cable to general areas of engineering are also presented.
structures is described. Approaches for updating geometry
and applying follower forces for incremental loading are
demonstrated. Comparisons are made with COSMIC NAS-
TRAN rigid formats and other independent finite element
programs. GENERAL TOPICS

83.1084 TUTORIALS AND REVIEWS
Evaluation, Improvement and Limits of a Computer
Simulation Program for Exhaust Silencers for Four.
Stroke Engines (Erprobung, Verbesserung und Gren- 83-1086
zen eines Berechnungsverfahrens fur Abgasmchal. Structures and Dynamics Division Research and
dampfer von Viertaktmotoren) Technology Plans, FY 1982
R Glanz and B Nowotny K.S. Bales
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NASA Langley Res. Ctr., Hampton, VA, Rept. No. NTIS, Springfield, VA, 124 pp(O(t 1982)
NASA-TM-84509, 56 pp (June 1982) PB83-851766
N82-30566

Key Words: Mechanical impedance, Bibliographies

Key Words: Finite element technique, Microprocessors
(computers), Crashworthiness, Crash research (aircraft) This bibliography contains 95 citations concerning the

measurement, theory, and reduction methods of mechanical

Computational devices to improve efficiency for structural impedance. Assembled aerospace equipment, rotors, multi-

calculations are assessed. The potential of large arrays of resonance systems, and machine tools are among the me-

microprocessors operating in pacillel for finite element chanical systems analyzed.

analysis is defined, and the impact of specialized computer
hardware on static, dynamic, thermal analysis in the opti-
mization of structural analysis and design calculations is
determined. General aviation aircraft crashworthiness and
occupant survivability is also considered. USEFUL APPLICATIONS

S
83-1087 83-1089
Structural Engineering Research Centre: Annual ibratory Compacting of Powder Metal and Re-

Report 980-81 fractom Material Parts. 1966 -October, 1982 (Cita-
Structural Engrg. Res Centre, Madras, India, 52 pp lions from the Metals Abstracts Data Base)
(1981) NTIS, Springfield, VA, 78 pp (Oct 1982)

PB83-100966 PB83-851097

Key Words: Framed structures, Reinforced concrete, Struc- Key Words: Compaction equipment, Vibratory techniques,
tural members, Facilities Metals, Nuclear fuel elements, Bibliographies

This report enumerates the major research activities of the This bibliography contains 123 citations concerning the
Centre during the year. Considerable progress was made in techniques and equipment for the vibratory compaction of
the nonlinear elastic/inelastic analysis of framed structures, refractory materials and powder metz's. Emphasis is placed
A numerical model was developed to simulate the inelastic on ultrasonic compaction, and the manufacture of power
behavior of a reinforced concrete member, metallurgical parts as well as refractory metal carbides. The

compaction of nuclear fuel elements using uranium oxide
powders is included.. -

CRITER IA, STANDARDS, AND
AND SPECIFICATIONS

(See No. 1017)

BIBLIOGRAPHIES

83-1088
Mechanical Impedance. June, 1970 -October, 1982 7
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